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Introduction 


This book was written to help you pass the COMLEX-USA exams, particularly the osteopathic principles and 
practices portion of the exam, and to help you in your first two years of osteopathic medical school. This book 
is not a substitute for the textbook used at your school or for lecture attendance. It is designed to help you 
review the material for tests during the first two years. 


COMLEX is designed to test medical problem-solving, which involves clinical presentations and physician 
tasks that are defined in a table below. You are expected to utilize the philosophy and principles of 
osteopathic medicine to solve medical problems. 


The Clinical Presentation Dimension identifies high-frequency and/or high-impact health issues that 
osteopathic generalist physicians commonly encounter in practice. The breakdown is general terms is listed 
below. In the test booklets for the exam, each clinical presentation is broken down even more. 


Table 1: The COMLEX USA Clinical Presentation Dimension I: 


Clinical Presentation Level 1 Level 2 Level 3 
Asymptomatic (Pt. has no complaints, 

but underlying problems found on exam) 13-16% 9-12% 9-12% 
Bleeding 3-5% 3-5% 3-5% 
Cognitive Difficulties 4-6% 4-6% 4-6% 
Consciousness Alterations 2-4% 2-4% 2-4% 
Digestive Difficulties 5-7% 5-7% 5-7% 
Discharge 2-4% 2-4% 2-4% 
Fatigue & Weakness 3-5% 3-5% 3-5% 
Fever & Hypothermia 1-3% 3-5% 3-5% 
Genitourinary Disorders/Issues 6-8% 6-8% 6-8% 
Masses & Edema 4-6% 4-6% 4-6% 
Musculoskeletal Difficulties 8-10% 3-5% 3-5% 
Pain 13-16% 13-16% 13-16% 
Pregnancy/Childbirth/Postpartum/Neonatal 

Assessment 3-5% 9-12% 8-12% 
Respiratory Difficulties 6-8% 6-8% 6-8% 
Sensory & CNS Difficulties 3-5% 3-5% 3-5% 
Skin, Nail & Hair Disorders 1-3% 2-4% 2-4% 
Sleep Disturbances 0-2% 0-2% 0-2% 

-20 29, 20 
ce) to) fo} 


Table 2: The Physician Task Dimension specifies the major steps osteopathic physicians generally 
undertake in solving medical problems. 


Dimension II: Physician Task 


Level 1 Level 2 Level 3 

Health Promotion/Disease Prevention 1-5% 15-20% 15-20% 

History & Physical 5-12% 35-40% 10-15% 

Management 3-8% 10-17% 30-35% 

Scientific Understanding of Mechanisms 75-85% 5-8% 20-25% 

Health Care Delivery O% 5-8% 5-10% 
LEVEL 1 


Level 1 is constructed according to the outline shown in Table 1. You are expected to show your basic science 
knowledge relevant to medical problems defined by the Level 1 column. Level 1 emphasizes the medical 
concepts and principles necessary for understanding the mechanisms of medical problems and disease 
processes. Many of the questions will be in a case format. Level 1 is a two-day, written multiple-choice 
examination covering the basic medical sciences of anatomy, behavioral science, biochemistry, microbiology, 
osteopathic principles, pathology, pharmacology, physiology and other areas relevant to medical problems. 
The examination consists of four test books, each given in a four-hour test session, containing questions 
related to all clinical presentations and disciplines. 


BETWEEN 17% and 20% OF THE EXAM is based on material considered to be Osteopathic 
Principles and Practices. 


Eighty percent of the questions on the Level 1 are based on basic science principles. Seventy percent of the 
questions will be in a clinical context or vignette, but still test basic science principles. Thirty percent of the 
questions will be straight questions. There is an effort to increase the number of visual questions on the 
exam. This means that there will be more X-rays, microscopic pathology slides on the exam. 


ALL items in the exam are multiple choice that includes one best answer and matching. Each question 
has five distractors (answers), only one of which is correct. The case histories will be followed by a question 
or questions. The matching questions are NOT one word to one word matches, but involve some degree of 
interpretation and analysis. 


The Health Promotion and Disease Prevention questions are on how disorders can be prevented. That means 
you have to know about screening tests, immunizations, counseling and nutrition. This is about 1 to 5% of 
this level. 


History and Physical questions will be based on what you should know at the end of your second year of 
osteopathic medical school. The questions at this level are straight forward. This will be between 5 to 12% of 
the exam. 


Diagnostic interpretation questions will include such things as a very obvious X-ray of a spondylolisthesis or 
a very obvious picture of a gram stain for N. gonorrhea. 


Management questions are very straight forward, and would include questions that would test your 
knowledge of pharmaceuticals such as a 58-year-old male has hypertension and angina. Which drug would 
best treat both conditions? This is between 5 to 8% of the exam. 


Scientific Understanding of Mechanisms questions are the vast majority of the exam, and again, 70% are 
going to be in clinical vignettes exploring broad scientific principles. 


LEVEL 2 


Level 2 is based upon the major topics shown in Table 1. You are expected to show understanding of the 
clinical concepts and principles involved in all steps of medical problem-solving as shown in Table 2. Level 2 
emphasizes the medical concepts and principles necessary for making appropriate diagnoses through patient 
history and physical examination findings. Level 2 is a two-day, written multiple-choice examination covering 
the clinical disciplines of community medicine/medical humanities, emergency medicine, internal medicine, 
obstetrics / gynecology, osteopathic principles, pediatrics, psychiatry, surgery, and other areas like legal 
concepts. 
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ALL items in the exam are multiple choice that include one best answer and matching. Each question has 
five distractors (answers), only one of which is correct. The case histories will be followed by a question or 
questions. The matching questions are NOT one word to one word matches, but involve some degree of 
interpretation and analysis. 


The Health Promotion and Disease Prevention questions are on how disorders can be prevented. That means 
you have to know about screening tests, immunizations, counseling and nutrition. This is about 15 to 20% of 
this level. 


History and Physical questions will be based on what you should know at the end of your last year of 
osteopathic medical school. The questions at this level will examine your mastery in this area. There will be 
both pertinent and unrelated findings in the case presentation. This will be between 35 to 40% of the exam. 


Diagnostic interpretation questions will include X-rays, 12 lead EKGs, rhythm strips, and fetal monitor strips. 
In other words, you should be able to do the tasks required of you during internship. 


Management questions deal with standard management issues, not secondary or tertiary complications. The 
disease processes tested are for classic disorders, not the zebras. This is between 10 to 17% of the exam. 


Scientific Understanding of Mechanisms questions incorporate both pre-clinical and clinical pathophysiology 
with their related disorders set in clinical vignettes. At this level, the number of questions is much smaller 
and is between 5-8%. 


Health Care Delivery questions make up 5-8% of the exam. These questions deal with problems encountered 
in your internship and in general practice such as inter-facility transfers, home health care, hospice care, 
malpractice, access to care, and managed care issues. Also, included are questions on medical ethics, 
negligence and confidentiality. 


The examination consists of four test books, each given in a four-hour test session. 


BETWEEN 17% and 20% OF THE EXAM is based on material considered to be Osteopathic 
Principles and Practices. 


LEVEL 3 


Level 3 is very similar to Level 2. You are expected to show understanding of the clinical concepts and 
principles necessary for solving medical problems as an independently practicing osteopathic generalist 
physician. Level 3 emphasizes the medical concepts and principles required to make appropriate patient 
management decisions. Level 3 is a two-day, written multiple-choice examination covering the clinical 
disciplines of community medicine/medical humanities, emergency medicine, internal medicine, obstetrics/ 
gynecology, osteopathic principles, pediatrics, psychiatry, surgery, along with some understanding of the legal 
principles that relate to the medical practice. 


ALL items in the exam are multiple choice that include one best answer and matching. Each question has 
five distractors (answers), only one of which is correct. The case histories will be followed by a question or 
questions. The matching questions are NOT one word to one word matches, but involve some degree of 
interpretation and analysis 


The Health Promotion and Disease Prevention questions are on how disorders can be prevented. That means 
you have to know about screening tests, immunizations, counseling and nutrition. This is about 15 to 20% of 


this level. 


History and Physical questions will be based on what you should know at the end of your internship. The 
questions at this level will examine your mastery in this area. There will be both pertinent and unrelated 
findings in the case presentation. Your ability to interpret historical information and function independently 
as a physician will be between 10 to 15% of the exam. 


Diagnostic interpretation questions will include X-rays, 12 lead EKGs, rhythm strips, and fetal monitor strips. 
In other words, you should be able to do the tasks required of you in a general practice. 


Management questions deal with standard management issues, including secondary or tertiary complications. 
The disease processes tested are for classic disorders, not the zebras. The management deals with selection 
of proper surgical and obstetrics, appropriate drug choices, and incorporation of non-pharmacologic 
interventions including OMT. This section is between 20 to 25% of the exam. 


Scientific Understanding of Mechanisms questions incorporate clinical pathophysiology with their related 
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disorders set in clinical vignettes. At this level, the number of questions is between 20-25%. 


Health Care Delivery questions make up 5-10% of the exam. These questions deal with problems 
encountered in general practice such as inter-facility transfers, home health care, hospice care, malpractice, 
access to care, and managed care issues. Also included are questions on medical ethics, negligence and 
confidentiality. 


The examination consists of four test books, each given in a four-hour test session. 


BETWEEN 17% and 20% of the Exam is based on material considered to be Osteopathic 
Principles and Practices. 


COMLEX-USA Level 2-PE/Clinical Skills Examination 


COMLEX-USA Level 2-PE/Clinical Skills Examination is a 12 station simulated patient performance 
examination that assesses skills to practice medicine at the PGY1 level. The exam is offered only in 
Philadelphia, Pa at the present time. You will perform history and physical skills. You will be expected to 
perform osteopathic manipulation on a level consistent with a family practitioner. Also, you will be expected 
to counsel a patient on prevention issues, present a case to an attending and write a SOAP note. The OMM 
skills will be videotaped and graded by trained physicians. 


WEBSITE 


For the most current information check the website at www.nbome.com 


Chapter One 
What Constitutes An Osteopathically-Oriented Question? 


Many of the writers of the questions on the COMLEX-USA are members of the Educational Council of 
Osteopathic Principles (ECOP). They view an osteopathic physician as one who conceives of the patient as: 


13 A whole person of integrated body mind and spirit 
2: Interactive and adapting to the environmental as well as internal stressors 
3 Struggling to maintain the highest health status obtainable (usually) having functional 


problems inter-related with structural problems for which the patient is trying to compensate. 
Having self-healing and self-regulating capabilities 


Functioning better when there is normal inherent motion of the musculoskeletal and 
connective tissue structures. 


According to ECOP, an osteopathically-oriented question is one that presumes that the physician should be 
able to assess the patient in these areas and create a management plan to enhance the patient’s homoeostatic 
potential, primarily by first and foremost alleviating impediments to the primary function of the body, which 
is motion. This group of OPP Department Chairs decided to use a functional approach to the patient as a 
uniquely osteopathic approach. The emphasis of the doctor-patient interaction would be on physiological 
processes that needed to be enhanced by the application of OMT, nutritional counseling, exercise 
prescription, removal of harmful medications and behaviors, encouraging efficient and beneficial coping skills, 
etc, 


There are 10 basic body functions that you are trying to enhance in patient management. 
1. Posture and Body Movement 

Circulation 

Pulmonary Respiration 

Digestion, Absorption and Elimination 

Metabolism and Energy Balance 

Regulation of Fluid and Electrolyte Balance 

Protective Mechanisms 


Sensory Systems 


eee OS 


Reproduction 
10. Consciousness and Behavior 


These functions are broken down into five models in which the goals of Osteopathic Manipulative Treatment 
are assigned. 


STRUCTURAL MODEL 
(Posture and Body Movement) 


The goals of the structural model are biomechanical adjustment, mobilization of joints, and addressing 
problems in the myofascial connective tissue, bony and soft tissues to remove restrictive forces and enhance 
motion. This is done by the use of HVLA, muscle energy, counterstrain, myofascial release, ligamentous 
articular techniques and functional techniques. 


RESPIRATORY-CIRCULATORY MODEL 


The goal of the respiratory-circulatory model is to improve all the diaphragm restrictors in the body. 
Diaphragms are considered to be “transverse restrictors” of motion, venous and lymphatic drainage and 
cerebrospinal fluid flow. 


The diaphragms of the body are considered to be: 


1. Plantar Fascia 


2. Knee Diaphragm 
a. Popliteal Fascia 


b. Cruciate Ligaments (transverse ligament of the knee) 
3. Pelvic Diaphragm 
4. Respiratory Diaphragm 
5. Thoracic Outlet 
a. Anterior Cervical Fascia 
b. Subclavius Muscles, Costocoracoid Ligaments and Costoclavicular Ligament 
6. Suboccipital Triangle 
(= lentorium, Cerebelli 


8. Diaphragm Sellae 


The techniques used in this model are: osteopathy in the cranial field, ligamentous articular strain, 
myofascial release, and lymphatic pump techniques. 


METABOLIC MODEL 


(Digestion, Absorption and Elimination, Metabolism and Energy Balance, and Regulation of Fluid and 
Electrolyte Balance) 


The goals of the metabolic model are to enhance the self-regulatory, self-healing mechanisms, enhance energy 
conservation, balance the body economy (energy expenditure and exchange), foster immune enhancement, 
and foster endocrine organ function enhancement. The osteopathic considerations in this area are not 
manipulative in nature, except for lymphatic pump techniques, but are nutritional counseling, diet and 
exercise. 


NEUROLOGIC MODEL 
(Sensory and Protective) 


The goals of the neurologic model are to attain autonomic balance, address neural reflex activity, remove 
facilitated segments, decrease afferent nerve signals, and pain relief. The osteopathic manipulative 
treatments are counterstrain, and Chapman’s reflex points. 
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BEHAVIORAL MODEL 
(Reproduction, Consciousness and Behavior) 


In this model, the goal is to improve the biological, psychological, and social functional component of the 
health spectrum. This includes the emotional balancing and compensatory mechanisms. Reproductive 
processes and behavioral adaptation or change are also included under this model. 


These five models cover all the bases in medicine in which the patient functions, but there are 
pathophysiologic change that osteopathic manipulative techniques were designed to treat. In some cases, 
OMT is the primary form of treatment, and in other cases, OMT is supportive to the patient. For example, in 
a patient who is having an acute MI the first thing an osteopathic physician does, is NOT HVLA to the upper 
thoracics to calm down the increased sympathetic tone, but rather administer oxygen, morphine and possibly 
a clot buster. After the patient is stabilized, then the use of OMT, like rib raising, is indicated to decrease the 
hyper sympathetic tone. 


WHEN READING QUESTIONS, KEEP IN MIND THE DIFFERENT MODELS THAT QUESTIONS ARE BASED 
ON 
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Chapter Two 
Osteopathic Principles 


Concepts Regarding The Osteopathic Tenets: 


Joint Motion in a Single Plane 


1) the body is a unit 
Sys 2) the body has self-regulating and self-healing properties 
: 3) structure and function are reciprocally related 


4) rational treatment is based on applying the other three tenets. 


SOMATIC DYSFUNCTION DEFINITION 


Somatic Dysfunction is defined as impaired or altered function of related 
components of the somatic (body framework) system: Skeletal, arthrodial, 
and myofascial structures, and related vascular, lymphatic, and neural 
elements. (Osteopathic Glossary, 1995) 


NOMENCLATURE 


The positional and motion aspects of somatic dysfunction are best described 
using at least one of three parameters: 


1. The position of a body part as determined by palpation and referenced to 
its adjacent defined structure, 


2. The directions in which motion is freer, 


io) 
Ea RB, restrictive barrier 3. And the directions in which motion is restricted 


Indicates Motion Loss 


Fig. 8 Somatic dysfunction in a single plane: three methods 
illustrating the “restrictive barrier" (the restrainer): 

AB, anatomic barier: PB physiologic barrier: RB, restrictive 
barrier: SD, somatic dysfunction. (From Foundations for MOTION BARRIERS 
Osteopathic Medicine, Baltimore, William & Wilkins, 
1997:484. 


1. Physiologic 
2. Anatomic 
3. Restrictive or Pathologic 


The Physiologic Barrier is a functional limit within NEUTRAL POINT 
anatomic range. The limit up to which the patient 
may actively move any given joint 


Restrictive Barrier is the barrier identified with 
somatic dysfunction and is between the two 
Physiologic barriers. Ex: between rotation right and 
rotation left. 


<a anatomic 


Motion of Joint in a Single Plane 
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The Anatomic Barrier is the point to which the joint may be NEUTRAL POINT RESTRICTIVE BARRIER 
passively moved beyond the physiologic barrier. Restriction at Jb Uy 

this point is due to bone, ligament, or tendon. Movement beyond 
this point would cause a disruption in tissues such as a ligament | passive ACTIVE MOTION |PASSIVE 
tear or fracture. MOTION MOTION LOSS 


Somatic Dysfunction is identified by T.A.R.T. (q.v.) Diagnosis is 


by palpation and assessment of: , 
eae <> pHYSIOLOGICL__ > 
Tenderness 


Asymmetry of motion and relative position << J ANATOMIC Ca 


Restriction of motion Restricted Barrier 


Tissue texture change 


TYPES OF SOMATIC DYSFUNCTION 


Acute Somatic Dysfunction is an immediate or short term impairment or altered function of related 
components of the somatic system and usually will affect just one vertebral body if it is in the spine. 


Chronic Somatic Dysfunction has several types of chronic tissue changes characterized by tenderness, 
itching and fibrosis. 


ecent; most oiten 
injury 


arp or severe 
Warm, moist, sweaty 
Boggy, edematous, congestion ibrotic, ropey, may 


of tissue, puffy contracted, doughy, thickened 


Local effects only, 1.e. initia Vasoconstriction to increased 
? 


NERVOUS SYSTEM vasoconstriction, followed by sympathetic tone. Regional 
bradykinin release which cause | sympathetic hyperactivity. 
vasodilation 


ocal increase in muscle tone, Decreased muscle tone, 
contraction, spasm, Increased limited range of motion due to 
muscle spindle firing contracture, sometimes flaccid 


Oiten norma ange of motion restricted 
is sluggish 


, lf any, somatoviscera 
effects frequent 


SECONDARY SOMATIC DYSFUNCTION is somatic dysfunction arising subsequent to or as a consequence of 
other etiologies. For example, muscle spasms in the right shoulder caused by irritation in the gallbladder. 


SOMATO-SOMATO SOMATIC DYSFUNCTION - localized somatic stimulus produces a response in another 
somatic structure. For example, a quadratus lumborum spasm can cause a rib dysfunction. 
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SOMATO-VISCERAL SOMATIC DYSFUNCTION - localized somatic stimulus produces a response in a 
visceral structure (organ). For example, a T5 RLSL causing increased hyper acidity in the stomach. 


VISCERO-SOMATIC SOMATIC DYSFUNCTION - localized visceral stimulus produces a response in a somatic 
structure. For example, muscle spasms in the right shoulder caused by irritation in the gallbladder. 


VISCERO-VISCERO SOMATIC DYSFUNCTION - localized visceral stimulus produces a response in another 
visceral structure (organ). For example, pneumonia can cause paralytic ileus. 


SPINAL MECHANICS AND PHYSIOLOGY 
FRYETTE’S LAWS OR PRINCIPLES 
Fryette’s Laws tell us how somatic dysfunction affects thoracic and lumbar spine. 


Fryette’s Law 1 - Type 1 Somatic Dysfunction - A group of thoracic and/or lumbar 
vertebrae in which the freedoms of motion are in neutral with sidebending and rotation in 
opposite directions. 


Rotation occurs toward the convexity of the curve 


GROUP LESION EXAMPLE: If the 4" and 5 lumbar vertebrae were rotated right and side 
bent left in neutral, the somatic dysfunction would be written L4-L5 NRRS,. 
Remember these are group lesions. 


MEMORY JOGGER: In the N in Neutral the arrows point in opposite 
Physiologic motion of thespine type Grections. Therefore, rotation and sidebending are in opposite of each 
Sidebending and rotation other. 


from neutral 
Figure 18. 


Fryette’s Law 2 -Type 2 Somatic Dysfunction 


Thoracic or lumbar somatic dysfunction of a single vertebral unit in which the vertebra is 
flexed or extended with sidebending and rotation in the same direction. Rotation precedes 
sidebending, and rotation occurs into the concavity of the curve. 


Single Vertebrae Dysfunction 


Example: If thoracic T6 is rotated right, side bent right 
and is found in extension, then it is written as T6 
ERRSR. 


MEMORY JOGGER: In the F in Flexion and the E 

perk tse in Extension, arrows point in the same direction. 

eae reterant sina Therefore, rotation and sidebending are in the same 
direction 


Figure 19, 


Fryette’s Law 3 — Motion of any vertebral segment in any one plane will affect the motion in the other planes 
of motion. i.e., sidebending will decrease rotation and flexion or extension. 


Fryette’s laws apply to thoracic and lumbar spine only. In non-neutral mechanics, meaning there is flexion or 
extension of the spine, sidebending and rotation are the same direction. 


FRYETTE’S LAWS DO NOT APPLY TO THE CERVICAL SPINE. 
Cervical vertebrae from C3 to C7 move in a Fryette Type II-LIKE motion. 


KNOW THE DIFFERENCES BETWEEN FRYETTE’S TYPE I AND TYPE II LESIONS. REMEMBER, SOMATIC 
DYSFUNCTIONS ARE ALWAYS NAMED FOR THE DIRECTION THAT THEY MOVE WITH EASE. 
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SPINAL MOTION 


The human spine moves in three planes of motion. Each plane has an associated axis and motion. 


PLANE AXIS 

SAGITTAL NSVERSE 
CTRANSVERSE VERTICAL 

CORONAL | ANTERIOR — POSTERIOR 


SPINAL REGION 


ORIENTATION OF SUPERIOR FACET MNEMONIC 
Cervical Region Backward, upward and medial (Oblique) BUM 
Thoracic Region Backward, upward and lateral (Coronal) BUL 
Lumbar Region Backward, upward and medial (Sagittal) BUM 


MEMORIZE THE ORIENTATION OF THE FACETS 


STRUCTURES PREDISPOSING TO SOMATIC DYSFUNCTION 
Congenital Anomalies 
Transitional L5, e.g. Lumbarization and 
Sacralization 
Wedge Vertebra 


These cause scoliosis, postural strain, muscle imbalance. The above may cause autonomic disturbances, and 
compromise respiratory and circulatory function. ; 


PHYSIOLOGY 
THE AUTONOMIC NERVOUS SYSTEM 


Sympathetic hyperactivity (and parasympathetic too!) often can be traced to systemic dysfunction, and is 
often involved in viscerosomatic, somatovisceral, and viscerovisceral reflexing at segmentally related levels. 
Tissue texture changes reflect the patient’s autonomic and trophic functions. (This will be discussed in later 
chapters.) 


MUSCLE CONTRACTIONS 


ISOTONIC CONTRACTION - results in the approximation of the muscles origin and insertion without a 
corresponding change in tension. In treatment, the physician’s force is less than patient’s force. 


ISOMETRIC CONTRACTION - results in the increase in tension without an approximation of the origin and 
insertion. In treatment, physician and patient forces are equal. 


ISOLYTIC CONTRACTION - the muscle is forced to lengthen against resistance while it is contracting. In 
treatment, physician’s force is greater than the patient’s force. 


CONCENTRIC CONTRACTION - results in the approximation of the muscle origin and insertion with an 
increase in tension. In treatment, the patient’s force is greater than the physician’s force. 


ECCENTRIC CONTRACTION - results in lengthening of the muscle origin and insertion with increase in 
tension. In treatment, the physician’s force is greater than the patient’s force. 


WOLFF’S LAW 


Every change in form or function of a bone, or in its function alone is followed by certain definite changes in 
its internal architecture, and secondary alterations in its external conformations. 
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OSTEOPATHIC MANIPULATIVE TREATMENT 


DEFINITION — “Osteopathic manipulative treatment (OMT): the therapeutic application of manually guided 
forces by the osteopathic physician to improve physiologic function and /or support homeostasis; this is 
accomplished by a variety of techniques:” (Osteopathic Glossary, 1995) 


All somatic dysfunctions have a restrictive barrier or pathological barriers. This restrictive barrier prevents 
motion in one direction causing asymmetry of joint motion if it is a spinal segment. Somatic dysfunction can 
also exist in the fascia or in an organ due to ligamentous restriction. All treatment falls into two types of 
treatment: DIRECT or INDIRECT. 


DIRECT TREATMENT - “engage” the restrictive barrier. This means that the tissue, organ, joint, or spinal 
segment is moved into the barrier. EXAMPLES: If T6 was FRRSR, then treatment is E RLSL. That means 
that the restricted barrier is in extension so you extend the vertebral body, rotate left and side bend left. In 
a fascial restriction of the abdomen, if the tissue or fascia moves freely laterally from the midline, then the 
restriction is midline. Direct treatment is moving it midline. 


INDIRECT TREATMENT - Move away from the restrictive barrier. This means the tissue, organ, joint or 
spinal segment is moved away from the restrictive barrier. EXAMPLES: If T6 was FRRSR, then treatment is 
FRRSR. That means that the restricted barrier is in extension so you flex the vertebral body, rotate right and 
side bend right. In a fascial restriction of the abdomen, if the tissue or fascia moves freely laterally from the 
midline, then the restriction is midline. Indirect treatment is moving it laterally 


PASSIVE TREATMENT - The patient relaxes and the doctor moves the body tissue, spinal segment or joint. 


ACTIVE TREATMENT - The patient assists the doctor moving the body tissue, spinal segment or joint. The 
patient usually assists with isometric or isotonic contraction. 


TYPES OF TECHNIQUE OR TREATMENT 
NAME DIRECT OR INDIRECT PASSIVE OR ACTIVE 


COUNTERSTRAIN INDIRECT PASSIVE 
CRANIOSACRAL (OCF) 


ADULTS — INDIRECT 


CHILDREN - DIRECT PASSIVE 
FACILITATED POSITIONAL INDIRECT PASSIVE 
RELEASE 
HVLA(HIGH VELOCITY LOW DIRECT PASSIVE 
AMPLITUDE) 
LIGAMENTOUS ARTICULAR STRAIN 
OR BALANCED LIGAMENTOUS BOTH BODE 
TENSION 
LYMPHATIC PUMP TECHNIQUES DIRECT PASSIVE 
MUSCLE ENERGY DIRECT ACTIVE 
MYOFASCIAL RELEASE BOTH BOTH 
MYOFASCIAL (SOFT TISSUE) BOTH PASSIVE 
SPENCER TECHNIQUES DIRECT ACTIVE 
VISCERAL BOTH PASSIVE 
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TREATMENT PLAN 


CHOICE OF TREATMENT - GENERAL GUIDELINES 


The more acute the injury, the more likely the physician is to use an indirect technique or gentle direct 
treatments. 


The older the patient or if the patient is hospitalized, the more likely the physician is to use indirect 
technique or gentle direct techniques. 


Lymphatic techniques are contraindicated in most cancer patients. 


Avoid HVLA in patients where fracture is suspected or likely to cause a fracture, i.e. advanced 
osteoporosis or rheumatoid arthritis. 


FREQUENCY OF TREATMENT - GENERAL GUIDELINES 
The sicker the patient, the less time spent in treatment, but treatment is more frequent. 
Pediatric patients can be treated more frequently and tend to respond quicker. 
Geriatric patients need to be treated less frequently and tend to respond more slowly. 


Chronic disease requires chronic treatment 


SEQUENCE OF TREATMENT - GENERAL GUIDELINES 


Acute somatic dysfunctions may have to be treated last after treating the region around the most 
acute area. 


In general, treat from the center of the body out, anterior first, then posterior. 

Treat the upper thoracic region before treating the cervical region. 

Treat the thoracic spine before treating rib lesions. 

In extremity disorders, treat from the spine down to the distal portion of the extremity. 


In lumbar strains and sprains, treat the lumbar spine first, and then treat the psoas, since the psoas 
is the most often the problem, and is often the most acute part of the problem. 


Performing a CV-4 will often allow relaxation of other body regions. 


Treat the key lesion first, if you know which one it is. 


SUMMARY OF OMT 


OMT improves visceral response to stress 

OMT relieves congestion 

OMT improves circulation 

OMT enhances the removal of waste products from the tissues 

OMT improves cardiac output 

OMT improves oxygenation and nutrition at the cellular level 

OMT enhances resistance to infection 

OMT enhances more predictable tissue levels and patient response to specific medication 


OMT enhances relaxation and comfort of the patient during diagnostic treatment and procedures. 
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Chapter Two Questions 
Osteopathic Principles 


MATCHING 


Each letter may be used once, more than once, or not at all. 

The body is a unit. 

Structure and function are interrelated. 

The body possesses self-regulatory mechanisms. 

The body has self-healing abilities. 

When normal adaptability is disrupted or when environmental changes overcome the body’s 
capacity for self maintenance, disease may ensue. 


BO OW > 


1. After smoking cessation, the respiratory tract will regain the ciliated epithelium that was destroyed by 
smoking. 

Illness caused by the common cold. 

Diaphragmatic motion drives the low-pressure lymphatic and venous systems. 

Insulin and glucagon levels changes in response to alteration in blood glucose levels. 

The loss of bone mass associated with space travel without daily exercise. 


ee 


SINGLE ANSWER 
6. Which of the following is a tenet of Osteopathic Medicine? 


The body is composed of many units 

Structure and function are not interrelated 

Visceral disease does not manifest itself in the body soma 

The body has the inherent capacity to defend and repair itself 
Somatic dysfunction is a normal manifestation of gravitational stress 


BOOW S 


Te An area that feels cool and appears with pallor most likely represents: 


An area of acute somatic dysfunction 

An area of chronic somatic dysfunction 

An area that has increased blood flow 

An area that has an increased oxygen uptake 
An area that will not respond to palpation 


BOOW > 


8. What changes take place in chronic somatic dysfunction? 


Increased warmth of tissues 
Muscle flaccidity 

Muscle hypertrophy 
Sharp/severe pain 
Vasodilation 


EEG) Od ve 


9. Which of the following is defined by voluntary movements of synovial joints, which are small 
but precise in amount, independent of voluntary muscle function, and is found in one or more 


directions? 


barrier 

glide 

joint (free) play 
spin and slide 
trigger point 


EEO OW > 
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10. 


We: 


12. 


13. 


14. 


15. 


16: 


Physiologic basis of somatic dysfunction includes which of the following? 


A 
B. 
Cc. 
D 
E 


vestibular system, auditory system, proprioceptive system 
vestibular system, visual system, proprioceptive system 
vestibular system, visual system, autonomic nervous system 
visual system, auditory system, autonomic nervous system 
visual system, auditory system, proprioceptive system 


During training of an Olympic athlete, you determine to add variable resistance with constant 
contraction velocity throughout his range of motion in the upper extremity. This would be labeled: 


BOOUr 


Eccentric contraction 
Endurance contraction 
Fatigue training 
Isokinetic training 
Kinesthetic contraction 


Which of the following best illustrates a Type I dysfunction? 


BOOW> 


NSRRR 
NSRRL 
SRRR 

FSRRR 
FSRRL 


Which of the following best describes the difference between Fryette’s 1st physiologic law of motion 
and a Type I dysfunction? 


> 
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Physiologic motion is patient passive, Type I dysfunction is patient active. 

1st law of motion is associated with minimal forces, Type 1 dysfunction major forces 

1st law of motion concerns normal coupled responses to change in AP posture, while Type 
1 dysfunction concerns restriction within that response. 

lst law of motion concerns quality of motion, whereas Type 1 dysfunction concerns 
quantity. 

1st law of motion describes what happens with the patient in neutral position while Type 1 
dysfunction describes flexion/extension response. 


A Type I dysfunction is found: 


HoOOW> 


In the middle of a Type II dysfunction 

In a group of two vertebrae 

Sidebending and rotation go in the same direction 

In the cervical spine 

By displaying opposite mechanics for sidebending and rotation 


The Golgi tendon reflex relays information to the CNS regarding: 


HOUOWP 


Muscle length 
Muscle tone 
Muscle tension 
Muscle activity 
Muscle size 


The most reliable indicator of successful OMT at an articulating joint is: 


SOOW> 


Increased warmth at the area of dysfunction 

Tissue texture changes 

Increased range of motion 

Patient satisfaction 

The presence of a”popping” noise at completion of technique 
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17. 


MATCHING 


To be most effective, manipulative treatment must be: 


FOO 


Given at frequent intervals 

Properly applied and adequately dosed 

Given at the cervical spine first 

Focused on one specific spinal dysfunction 

Implemented after all inflammatory changes have remised 


Match the following regions of the spine with the typical orientation of their facet joints. 


18. 
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Jay Oblique 

B. Sagittal 

Cc Median 

D. Coronal 

E. Midaxillary 
Cervical 

Thoracic 

Lumbar 


SINGLE ANSWER 
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23. 


24. 


Which of the following most closely follows a dysfunction with a classic Type I mechanics pattern? 


BOOWP 


L5-ERRSR 
T3-FRRSL 
T10-NRRSR 
T2-NRRSL 
C3-ERRSL 


According to the Barrier Concept, which of the following best explains what occurs as a segment 
approaches its physiologic barrier? 


BOOW py 


Tone decreases, Resistance increases, Compliance increases 
Tone decreases, Resistance decreases, Compliance increases 
Tone increases, Resistance increases, Compliance increases 
Tone increases, Resistance increases, Compliance decreases 
Tone decreases, Resistance decreases, compliance decreases 


Which of the following findings would best document the presence of somatic dysfunction in your 
progress notes? 


HOOW > 


Bilaterally equal lower extremities 

Cervical flexion, 70 degrees; extension, 45 degrees 
Lumbar forward bending, 90 degrees 

Right paraspinal bogginess, T1-4 

Shoulders exhibit prominent lateral clavicles, bilaterally 


The restrictive or pathologic barrier in a documented somatic dysfunction is: 


FOOW 


A limitation to movement between the anatomic and physiologic barriers 
A limitation to movement between the physiologic barriers 

Movement beyond the physiologic barrier 

Movement beyond the anatomic barrier 

The direction a joint or tissue moves with greatest ease 


2k 


eas The component(s) of fascia that can be broken down by cigarette smoke is/are: 


Collagen 

Elastin 

Amorphous ground substance 
Nutrients and waste products 
Water 


HOW 


26. The law that states that an “alteration in function results in an alteration in structure of the bone” 
is: 


Barrett’s law 
Brock’s law 
Keffel’s law 
Luschka’s law 
Wolff’s law 


HOOD > 


MATCHING 


Match the property of fascia with the definition. Answers may be used once, more than once or not all. 


BS. Drag 
B. Creep 
C Stretch reflex 
Db, Golgi tendon reflex 
E. Heat reflex 
whe When tension of a tendon becomes extreme, inhibitory effect can suddenly relax the entire muscle. 
28. Avoided by slow, even, constant force and releasing slowly. 
22: Applying heat usually results in an increase in elastic response of a muscle to stretch. 
30. The amount of resistance to motion as determined by internal molecular resistance. 
Sle Excitation of muscle spindle resulting in contraction. 


SINGLE ANSWER 


COR What is the result of failure of calcium to accumulate in the sarcoplasmic reticulum? 
A. Rash 
BP Pain 
C. Muscle Spasm 
D. Infection 
E. Bone loss 
See Which of the following statements relating to fascia is correct? 
A: Fascia provides a framework for the osseous skeleton and is a primary reason for the 


development of osteoporosis 

Fascia is comprised of contractile muscle fibers located at the tendinous insertions in the 
periosteum so that the muscle may move the bone 

Indirect technique is the application of force to improve range of motion where the 
physician’s force is in the direction of fascial bind 

“Fascial creep” is the phenomenon that occurs as ice is applied to the fascia, and the fascia 
contracts/shortens to accommodate that stimulus 

Fascia contains sensory nerve endings which may relay pain messages to the brain and 
spinal cord 


Bo Oo DW 
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34. 


35. 


HOO Wy 


Which of the following scenarios violates the basic principles of Osteopathic 
medicine? 


A 38-year-old female develops a series of upper respiratory tract infections following the 
loss of her job, upon regaining employment, her health dramatically improves. 

A patient regularly consumes a diet high in fat and fried foods, and continues to have high 
blood pressure and elevated blood cholesterol. 

A patient was found to have a posterior innominate dysfunction, once corrected his low 
back pain resolved. 

A 78-year-old female dies of a heart attack two weeks after her husband’s funeral 

After multiple examinations, no cause of your patient’s pain can be determined so you 
conclude that they are malingering. 


BUS FS 


Which of the following is a subjective finding necessary for a diagnosis of somatic dysfunction? 


Tenderness 
Asymmetry 

Restriction of motion 
Tissue texture changes 
Crepitus in joint 
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Chapter Three 
Principles of Osteopathic Techiques 


ARTICULATORY TECHNIQUES 


DEFINITION- Articulatory techniques are direct techniques and are known as “springing techniques.” The 
force is low velocity with moderate to high amplitude. It is also known asa “long lever” technique. 


The physician engages the restrictive barrier and repeatedly engages the barrier. Sometimes the physician 
uses respiratory cooperation or muscle energy forces. This allows the physician to stretch myofascial 
structures and free a joint. This type of technique is commonly used in postoperative patients using “rib 
raising” to normalize sympathetic activity, and Spencer’s technique for the shoulder. 


INDICATIONS 
Limited or decreased articular (joint) motion 
Normalizing sympathetic tone 
Myofascial shortening 
Bilateral or unilateral somatic dysfunction in a region or a vertebral level 
Preparation of an area for HVLA 
CONTRAINDICATIONS 
Infected or severely inflamed joint 
A vertebral artery can be potentially damaged when treating the upper cervical spine 
Advanced bone-wasting disease 
GENERAL PROCEDURE 
1. The affected joint is moved to a restrictive barrier, and then a gentle force is applied. 


2. Ask the patient to take a deep breath or resist using isometric contractions or reciprocal inhibition to 
increase stretch on the tissues. 


Return to neutral. 


Repeat the procedure until range of motion is increased or there is a qualitative change in tissues 


RIB RAISING 
Indication: Increase chest wall motion and normalize sympathetic activity. 


Initially rib raising probably increases sympathetic activity. Prolonged rib raising will decrease 
sympathetic activity. Rib raising can be used post-surgically for post-op ileus. 


SPENCER TECHNIQUE 
Indications: frozen shoulder or adhesive capsulitis due to diabetes mellitus, healed rotator cuff tears, 


or following immobilization due to a fractured humerus. 


The patient is placed in the lateral recumbent position with the dysfunctional shoulder up. The 
physician limits the motion of the scapula by putting their hand on the top of the shoulder. The 
motions are done slowly and gently. There are really eight stages to the technique even though it is 
stated as seven. 


STAGE 1: Extension with the elbow flexed 

STAGE 2: Flexion with the elbow extended 

STAGE 3: Circumduction with compression and elbow flexed 
STAGE 4: Circumduction with traction and elbow extended 


STAGE 5a: Abduction with internal rotation 
STAGE 5b: Adduction and external ees 5 


STAGE 6: Abduction and internal rotation with the upper extremity behind the back 
STAGE 7: Patient’s hand on physician’s shoulder stretching the tissue and pumping fluids. 


RIB RAISING AND SPENCER TECHNIQUE SEEM TO ALWAYS BE ON THE BOARDS 


CHAPMAN’S REFLEX POINTS 


DEFINITION - a system of reflex points originally used by Frank Chapman, D.O. These reflexes present as 
predictable anterior and posterior fascial tissue texture abnormalities assumed to be reflections of visceral 
dysfunction or pathology (viscerosomatic reflexes). Chapman’s reflexes are manifested by palpatory findings 
of plaque-like changes or stringiness of the involved tissues. 


DISTINGUISHING CHARACTERISTICS 
Small CHAPMAN'S REFLEXES: anterior points 
Smooth 

Firm 

Approximately 2-3 mm in diameter 

MAJOR USE 

They are used primarily for help in differential diagnosis. 
MAJOR POINTS 

Adrenals: 1” lateral and 2” above the umbilicus 
Appendix: Tip of T12 right rib 

Bladder: A triangle around the umbilicus 

Colon: Mid thigh 

Kidneys: 1” lateral and 1” above the umbilicus 
Prostate: Iliotibial band 


Sinuses: 2-3” inches lateral to the sternoclavicular joint 
under the clavicle 
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CRANIAL (OSTEOPATHY IN THE CRANIAL FIELD) 


DEFINITION - diagnosis and treatment by an osteopathic physician using the primary respiratory 
mechanism. It is based on the work of William G. Sutherland, D.O., who applied the philosophy and 
principles of osteopathy to the whole body including the cranium. 


OSTEOPATHY IN THE CRANIAL FIELD 


While most of the early osteopathic principles dealt with strains of ligaments and fascia, Sutherland expanded 
it into the membranes and bony structure of the head. He stated that the Central Nervous System (CNS), 

the Cerebrospinal Fluid (CSF) and dural membranes all worked together as a unit and called it the Primary 
Respiratory Mechanism (PRM). It is called the primary respiratory system because without the brain 
functioning properly the secondary respiratory system, meaning pulmonary respiration, would not occur. 


THE PRM IS COMPOSED OF THE FOLLOWING FIVE ELEMENTS: 
The inherent motility of the brain 

Fluctuation of the CSF 

The mobility of the intra cranial and intra spinal membranes. 


The articular mobility of the cranial bones. 


He ee GS ae 


The involuntary mobility of the sacrum between the ilia. 
THE INHERENT MOTILITY OF THE BRAIN 


Motility means that it moves on its own. There is plenty of evidence in the basic science and medical research 
literature that supports the brain and cord move on its own. There are four major waves documented in the 
literature: 


1. A pulsation that is the same as cardiac contractions 
2. A pulsation that follows pulmonary respiration 
3. A pulsation not related to cardiac contractions or pulmonary respiration that is cyclical 
4. An oscillating pulsation that has not been identified 
FLUCTUATION OF THE CSF 


Multiple authors do agree that the CSF circulates in a pulsatile fashion. Hyden and Becker separately noted 
glial cells contract on their own. Their pulsation rate is 8 to 12 cycles per minute. This is the same rate that 
Sutherland states is normal when the head and sacrum are palpated. The rate considered normal is 10 - 
14 cycles per minute. This cycle is called THE CRANIAL RHYTHMIC IMPULSE. 


Rate increases slightly due to: 

Vigorous physical exercise 

Fevers 

Following effective OMT of the craniosacral mechanism 
Rate decreases with: 

Stress (mental, emotional, physical) 

Chronic fatigue 

Chronic infection 

Mental depression and other psychiatric disorders 
Chronic poisoning 

Other debilitating conditions 

THE MOBILITY OF THE INTRA CRANIAL AND INTRA SPINAL MEMBRANES. 


Mobility means that some force causes the motion, i.e. the cranial rhythmic impulse. The intra cranial and 
intra spinal membranes, which are the meninges, surround, support and separate the central nervous 
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system. The meninges are made up of three separate membranes that interact with each other forming the 
RECIPROCAL TENSION MEMBRANE (RTM). 


THE DURA MATER is the outermost membrane, which forms the falx cerebri and tentorium cerebelli. The 
dura mater is a thick and inelastic membrane that attaches at the foramen magnum, C2, C3 and at the 
sacrum second level $2). The arachnoid mater and pia mater make up the rest of the RTM. 


Also, the dura mater is attached to the cranial bones, and the motion of the dura causes motion of the cranial 
bones and sacrum. 


THE ARTICULAR MOBILITY OF THE CRANIAL BONES 


Retzlaff, Heisey and Adams have demonstrated quantitatively in animal models that the cranial bones move. 
A recent and not yet published study done at the New York College of Osteopathic Medicine (NYCOM) and the 
Philadelphia College of Osteopathic Medicine (PCOM) using lasers to measure motion of the cranial bones in 
humans showed the movement to be between 2 and 7 micrometers. 


THE INVOLUNTARY MOBILITY OF THE SACRUM BETWEEN THE ILIA 


There are two kinds of motion in the sacrum: voluntary and involuntary. The voluntary motion is caused 
motion and is discussed in terms of nutation and counter nutation. Nutation and counter nutation are 
terms used by Kapajini, and DO NOT refer to the involuntary motion due to the RTM. The involuntary or 
respiratory mobility (remember respiratory refers to the primary respiratory mechanism in this model) has 
an axis through transverse portion of S2. Since the dura (RTM) attaches to the posterior superior portion of 
the second sacral segment, any motion of the dura will cause the sacrum to move. This axis is called the 
respiratory axis. 


PHYSIOLOGIC MOTION OF THE PRIMARY RESPIRATORY MECHANISM 


The sphenobasilar synchondrosis (SBS) is a fibrous junction in which all diagnosis of cranial somatic 
dysfunction is defined. The SBS moves into flexion and extension in response to the PRM. This is at the 
junction of the occiput and sphenoid bones. 


GOALS OF TREATMENT 


1. Normalizing nerve function: including all cranial and spinal nerves as well as the autonomic nervous 
system 


Counteracting stress-producing factors by normalizing function of the central nervous system 
Elimination of stasis in the arterial, venous, and lymphatic channels 


Normalizing CSF (cerebrospinal fluid) fluctuation 
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Normalizing membranous tension 

6. Correcting cranial articular strains 
DIRECT TREATMENT - usually done on children under the age of 6 
INDIRECT TREATMENT - most common form of treatment. 
TREATMENT INDICATIONS 


Birth Trauma- compression of the basiocciput can cause vomiting, irritability and colic. There are other birth 
traumas that can be treated as well. 


Dental trauma - filling of cavities, tooth extraction, poor fitting dentures can cause problems with the 
sphenobasilar junction and the primary respiratory mechanism (PRM.). 


PRM insults - The PRM can be affected by all disease states, environmental factors, as well as trauma. Such 
trauma can vary from car accidents to orthodontics. 


COMPLICATIONS 
Rare - headaches, tinnitus, dizziness, increased heart rate and blood pressure and Gl irritability 
CONTRAINDICATIONS 
Absolute - Acute intra cranial bleed 
Skull fracture 
Increased intra cranial pressure 


Relative - Traumatic brain injury 
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TECHNIQUES 


CV-4 (Bulb Compression) -To increase the amplitude of the cranial rhythmic impulse. The occiput is not 
allowed to go into flexion until a still point has been achieved. 


Lift techniques - used primarily to balance membranous tension from the frontal and parietal bones, and to 
decompress the calvarium (the superior aspect of the cranium, includes frontal, parietal and the superior half 
of the temporal bones) 


V-spread - a technique that activates the fluid’s potency to free restricted or impacted sutures. A direct 
technique used in both children and adults. 


Vault hold - a diagnostic hold used to deal with strains at the sphenobasilar synchondrondrosis (SBS). Can 
be done with direct or indirect technique. 


Venous sinus techniques - increases venous flow through the venous sinuses and out through the jugular 
foramen. 


COUNTERSTRAIN 
(Strain and Counterstrain) 


Historical Background - This was developed by Lawrence Jones, D.O. In 1955, while attempting to treat a 
patient who had been unsuccessfully treated for 2 % months, he placed the patient in a position of comfort 
and let him lie there for about 20 minutes. When he returned, the man was carefully helped to a standing 
position and found that he could stand comfortably 


After much experimentation, Jones discovered that the optimal time to keep the patient in a position of 
comfort was 90 seconds. It was originally called spontaneous release by positioning. He called painful points 
trigger points, but most now refer to them as tender points. This originally caused confusion between his 
trigger points and Janet Travell’s trigger points. Counterstrain tender points do not radiate pain away from 
the painful zone whereas Travell’s did. 


Treatment Description -An indirect technique. The body is moved to a balance point, position of ease, or 
away from the motion (restrictive) barrier. This may be described as countering the original strain on the 
tissue or relieving tension of the injured tissue and counterstraining the opposing or antagonistic tissue/ 
muscle group. 


NEUROPHYSIOLOGIC ASPECTS. 


1. Sensory afferents-group Ia fibers send branches to intrafusal fibers in muscle spindle. Sense degree of 
stretch 


2. Motor efferents-gamma fibers in muscle spindle consist of static and dynamic fibers (intrafusal). 
a. Gamma 1 (dynamic)-sensitive to rate of change 


b. Gamma 2 (static)-sensitive to degree of stretch primarily innervates nuclear chain fibers, 
causing tonic activity in la fibers 


3. In placing injured tissue at rest or shortening injured tissue maximally, the neural excitation keeping 
the muscle spastic and/or painful is dampened and resets the gamma motor neurons. 


GENERAL PROCEDURES: 
1. Through musculoskeletal exam, identify tenderpoint(s) 


a. Pad of fingertip on tenderpoint 
b. Pressure to identify pain, but not therapeutic pressure (only enough to identify pain is present) 
Cy Don’t move finger off the tender point! 


2. Place patient in position of optimal comfort 
a. On a 0-100 pain scale, pain reduction must be at least 70% or more to be effective 


Ds Use a ‘dollars worth’ of pain as a scale for easy patient understanding. 
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c Position of comfort follows certain rules for tender points 


i. If the tender point is located: then body positioning will include: 
Anterior forward bend (flex) 
Posterior backward bend (extend) 
Lateral to midline side bend 

ii. Maverick’ tender points 


Behave in the exact opposite fashion to the above rules 


Typically are found in the cervicals 


iil. Fine-tune with small arcs of motion 
3 Maintain comfortable position for ninety (90) seconds! 
4. Very slowly return the patient to the neutral position through the path of least resistance. 
Ds Recheck the tender points 


Besides somatic dysfunction, tender points may be related to viscerosomatic dysfunction, referred pain from 
viscera, infection, and inflammation. Therefore, careful history and physical are important to the complete 
care of the patient and not just a symptom! Remember, conditions such as costochondritis, referred pain, etc. 
may not respond to counterstrain 


Certain conditions may have increased morbidity in counterstrain due to hyperpositioning (e.g. foraminal 
encroachment). 


FUNCTIONAL POSITIONAL RELEASE (FPR) 


DEFINITION- a system of indirect myofascial release treatment developed by Stanley Schiowitz, D.O. The 
component region of the body is placed into a neutral position, diminishing tissue and joint tension in all 
planes, and an activating force is added. (THINK Counterstrain WITH AN ATTITUDE). 


Treatment goal is to normalize hypertonic muscles, both superficial and deep. In posterior somatic 
dysfunctions the spine is flattened around the area that is to be treated reducing either the lordotic or 
kyphotic curves. 


Unlike counterstrain, where the position of ease is held for 90 to 120 seconds, the position of ease is only held 
for 3 to 4 seconds. 


INDICATIONS 
Superficial muscle dysfunction 


Deep intervertebral muscle dysfunction that influences vertebral somatic dysfunction. Not only are spinal 
dysfunctions treated using FPR, but it can used in the extremities as well. Ligaments are placed in their 
“easy normal.” 
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HIGH VELOCITY/LOW AMPLITUDE (HVLA) TECHNIQUE 


HVLA is one of the oldest styles of manipulative technique ever to be used. It is used primarily to return a 
restricted joint to its normally functioning range of motion. This is done by imparting a small force to one of 
the osseous articulating members of a spinal, pelvic, or extremity joint unit in the direction of its motion loss. 


DEFINITION - a type of direct technique that uses high-velocity, low-amplitude forces. The patient is passive 
in this technique. Direct means positioning the restricted joint(s) toward the restrictive barrier. After precise 
positioning against the restrictive barrier, the force used is a short (low amplitude) and quick (high velocity) 
thrust. 


The barrier is defined in three planes of motion - flexion/extension, rotation, and sidebending. In treatment 
setup of the patient is opposite of the diagnosis. If T6 was FRRSR, then treatment is E RLSL. That means 
that the restricted barrier is in extension so you extend the vertebral body, rotate left and side bend left. In 
a fascial restriction of the abdomen, if the tissue or fascia moves freely laterally from the midline, then the 
restriction is midline. Direct treatment is moving it midline. 


Generally, in spinal HVLA, the upper of the two segments of the vertebral unit is used in documenting the 
dysfunction. An example of this would be a joint restriction between C4 and C5 where the C4 segment would 
be used in describing the dysfunction. 


However, both osseous members of an articulation can be used in this style of manipulation to return a joint 
to its normal motion range. For example, in the cervical spine it is more common to direct a force through 
the upper segment of the two involved, in the thoracic spine it might be either segment, and in other areas, a 
force may be directed to both segments. 


SYNONYMS 

Direct Action 

Thrust 

Mobilization with Impulse 

High Acceleration/Low Distance 
THE “POP” 


A “pop” is not necessary for success. The pop is the production of a cavitation effect in the joint. Also, it may 
come from an unstable joint. 


INDICATIONS FOR HVLA 
lhe Restricted Joint Motion (Articular Somatic Dysfunction) 
CONTRAINDICATIONS TO HVLA 
a Severe Vertebral Artery Sclerosis 
2 Herniated Disc (depends on type and severity) 
3. Developmental Conditions 
Down’s Syndrome 
Klippel-Feil Syndrome 
Certain Congenital Anomalies 
Spinal Rheumatoid Arthritis- especially at C1-C2! 
Osteoporosis 
Severe Ankylosing Spondylosis 


Fracture/ Dislocation 


oe 


Infection (Osteomyelitis) 

DIRECTIONS FOR EFFECTIVE HVLA 

i. Patient and physician must be relaxed 
2. Specificity - one joint mobilized at a time 


5. Thrust is administered when all the “slack” is taken up! 


LIGAMENTOUS ARTICULAR STRAIN 
(BALANCED LIGAMENTOUS TENSION) 


DEFINITION: The term “ligamentous articular strain” most correctly describes the somatic dysfunction that 
occurs in the ligamentous structures that surround a joint. A normal joint has a balanced tension in all of 
its ligaments. This balanced tension maintains the two bones centered on each other within their articular 
grooves and spaces. This suspension system keeps the bones from being jammed too close together, pulled 
too far apart, shifted from one side to the other, twisted or side-bent. When an injury occurs, one bone in the 
joint becomes jammed beyond this physiologic position and some, if not all, of the ligaments become strained. 
Of the pair of opposing ligaments, the more lax ligament is usually the more strained ligament, while the 
tighter ligament is more normal. 


In the treatment process, the goal is to balance the tension in both ligaments and maintain that equal tension 
until the body re-centers the bones by tightening the lax ligament. 


Once the joint is returned to its normal physiologic position, the ligaments begin a three-month healing 
process. If the joint is not re-strained during this process, further treatment of this joint is not required. 


INDICATIONS: 

Somatic dysfunction involving a joint particularly a ligament 
CONTRAINDICATIONS: 

Fracture 

Torn muscle 

GENERAL PROCEDURE 


Once an area of dysfunction has been located, it can be compressed or decompressed to disengage the injury 
so that the displaced bone can be moved (similar to pushing in the clutch on a car so that it can be shifted). 
Then the injured part is carried in the direction of least resistance, returning it to the original position to 
which it was forced during the injury. The injury is carried the way it wants to go, into the direction of the 
somatic dysfunction. Therefore, it is an indirect method of treatment. When the injury occurred, the injured 
part was caught partway between the position of the injury and the normal functional position. So when 
correcting the injury, the injured part must be carried back to the exact position of injury and that position 
must be maintained until the body re-balances all the connective tissue surrounding the dysfunction drawing 
the part back to its normal functional physiologic position. With some strains, it is very difficult to use an 
indirect method of treatment. In these instances, a direct method is used instead. A combination of indirect 
and direct methods may also be used. 


These are the only three basic components to remember when utilizing Ligamentous Articular Strain 
Techniques: disengage, exaggerate, and balance. 


ibs Disengage - compress or decompress, increasing the pressure or traction until you are able to 
move the injured part. 


2: Exaggerate - carry the injured part back to the original position of injury by rotating, side- 
bending, flexing or side-shifting, etc. until the balance point or still point is found. 


3. Balance - maintain the area of dysfunction in the position of injury (balance point or still 
point) until the connective tissues release. The bone will move slightly farther in the direction 
of exaggeration and then will move back to its normal functional position and the cranial 
rhythmic impulse (CRI) or tide returns through the tissues that were injured. Once the 
correction has occurred, the injured ligaments start their three-month healing process. 


The treatment is complete when a release occurs. Once a diagnosis is made, it can be altered mid-treatment, 
depending on new information gathered during the treatment, therefore changing the treatment. Diagnosis 
and treatment can be viewed as a dynamic interchange rather than discrete events on a time line. 
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LYMPHATIC TECHNIQUES 
There are multiple lymphatic techniques available to use. 
TYPES OF LYMPHATIC TECHNIQUES 
Galbreath drainage: drainage technique using the mandible to effect otitis media. 
Thoracic Inlet/Outlet Release - affects the drainage of the entire body, due to thoracic duct passage 
Doming the diaphragm- frees respiratory diaphragm 


Liver and Spleen - reduces visceral congestion of the liver and spleen, and treats CHF, particularly right- 
sided CHF. 


Marion Clark drainage - affects drainage of the pelvis and intestines 
Mesenteric Lift- drains the mesenteries 

Pelvic diaphragm - affects the drainage of the lower extremities 
Dalrymple Pedal Pump - treats edema in the lower extremities 
INDICATIONS: 

To increase lymphatic flow 

To increase immune response to infection 

Peripheral Edema 

CHF 

Asthma 

COED 

Bacterial and viral infection 

CONTRAINDICATIONS: 

Metastatic cancers 

Bacterial infections with temperature greater than 102° 

Fracture in the area being treated 

Traumatic disruption of visceral organs including surgery in the area being treated. Treat distally. 
Pedal pump- Deep Vein Thrombosis. 


Acute Hepatitis and infectious mononucleosis - Liver and spleen pump as well as doming the diaphragm. 
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MUSCLE ENERGY 


DEFINITION: Muscle Energy for board purposes is always a direct technique. Muscle energy requires the 
patient’s active cooperation to contract a muscle or group of muscles, to inhale or exhale, or move one bone in 
a specific direction relative to an adjacent joint. 


INDICATIONS: 
Restriction of a joint or muscle. 
CONTRAINDICATIONS 
Severely ill patients such as post-surgical or ICU patients 
Fracture 
Torn muscle 
GENERAL PROCEDURE 
1. The physician positions the bone or joint so the muscle group will engage the restrictive barrier. 


2. The patient is asked to contract either the dysfunctional muscle (post isometric) or its antagonist 
(reciprocal inhibition) for about 3 to 5 seconds (see-below) 


The physician uses a counterforce in opposition and equal to the patient’s contraction. 
The patient is told to stop and relax. 


The physician takes up the slack in the muscle and asks the patient to repeat the contraction. 


Ca Oa de. Se 


The physician repeats the steps taking it to the new restrictive barrier anywhere from three to seven 
times depending on body region. 


7. The physician rechecks to see if the desired effect was achieved. 


TYPES OF MUSCLE ENERGY 
Postisometric relaxation: 


Remember the isometric contraction is where the agonist muscle is contracted while the origin and insertion 
remain the same. This is the primary form of muscle energy and its use is cautioned only in acute injuries in 
which it is too painful to contract the dysfunctional muscle. After every muscular contracture, there is a brief 
period of relaxation of that same muscle, in which resting tone is decreased. Eventually, the pre-contracture 
tone will return to maintain the muscle at that length. If, however, the muscle is stretched gently during that 
period of the decreased tone, then the pre-contracture resting tone will return, but this time, it will maintain 
the muscle at the new, longer length. 


Stretching the muscle has been achieved with maintained tone, so that when the muscle is returned to 
neutral, which is a shorter muscle length, the overall tone of the muscle is decreased for that length and 
spasm has been eliminated. This whole process is mediated by the Golgi tendon organ, and is, in effect, 
similar to turning down the master volume on a soundboard, changing the range in which each individual 
output can perform. 


Reciprocal Inhibition: 


The antagonist muscle is contracted while the origin and insertion remains the same. In order for any muscle 
to contract, its antagonist must relax. It is this principle, when used to stretch the muscle, that utilizes the 
above described physiology of the Golgi tendon organ, and decreases tone of the dysfunctional muscle. This is 
mainly used in an acute injury or when post-isometric relaxation techniques are too painful. 


Oculocephalogyric Reflex 


The eyes are used to start motion in the cervical spine by looking up, down or sideways to start relaxation of 
the hypertonic muscles. This is used in extremely acute cases of muscle spasms. 


THE BOARD ASKS SPECIFIC ANATOMY OF MUSCLES USED IN SPECIFIC MUSCLE ENERGY. FOR 
EXAMPLE WHAT MUSCLES ARE USED IN TREATING AN ANTERIOR INNOMINATE. 


34 


MYOFASCIAL RELEASE ( MYOFASCIAL RELEASE WITH UNWIN DING) 
AND SOFT TISSUE TECHNIQUES 


DEFINITION: Myofascial is defined as any technique directed at the muscles and fascia. This usually refers 
to soft tissue techniques. Myofascial release with unwinding or myofascial release treatment is defined as a 
technique that engages continual palpatory feedback to achieve release of MYOFASCIAL tissues. 


DIRECT MYOFASCIAL RELEASE: The myofascial tissues are positioned toward the restrictive barrier, and 
the tissue is loaded with constant force until tissue release occurs. Usually a limb is used as a long lever, 
applying traction to the muscles. 


INDIRECT MYOFASCIAL RELEASE: the dysfunctional tissues are guided along the path of least resistance 
until free motion is achieved. Usually, compression is used. 


INDICATIONS: 

Muscle spasm 

Increased muscle tension 

Desire to increase lymphatic flow 

Preparation for HVLA 

CONTRAINDICATIONS 

Fracture 

Open sores or infection 

FASCIAL PATTERNS (COMMON COMPENSATORY PATTERNS) 


Gordon Zink noted four areas of the body where 
fascial tension occurs, preferring to be moved in one 


direction: Right C) Left | 
Occipito atlantal (OA) Sea ee 


5 OA 
Cervicothoracic (CT) = i 
Thoracolumbar (TL) 
Lumbosacral (LS) 

“= TL 
Zink found that 80% of healthy people had an 
alternating preference pattern of L/R/L/R. The 
other 20% had a pattern of R/L/R/L. This allowed - LS 
for normal flow of lymph through the body. When + 
the fascial planes are disrupted, illness is seen. 
People who are easily stressed, who have low- 

Figure 12A. Common compen- Figure 12B. Uncommon compen- 


levels of wellness, or who are in the hospital, 
have fascial preference patterns that did not 
alternate. 


satory fascial pattern (Zink). satory fascial pattern (Zink). 
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TRAVELL’S MYOFASCIAL TRIGGER POINTS 


DEFINITION- A trigger point is a hypersensitive focus, usually within a taut band of skeletal muscle or in 
the fascia. It is painful upon compression, and can give rise to a characteristic referred pain in a definitive, 
reproducible pattern, tenderness, and autonomic phenomena. 


CHARACTERISTICS - Upon examination a taut band is palpated in the muscle or fascia. When compressed, 
the patient experiences pain in a specific pattern distal to the point palpated. 


TREATMENT 

Spray and stretch technique using vapocoolant spray 
Injection with anesthetic or dry needling (no anesthetic) 
Myofascial Release 

Jones Counterstrain 

Ischemic compression 

Ultrasound 


Galvanic Stimulation 
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Chapter Three Questions 
Principles of Osteopathic Techniques 


SINGLE ANSWER 


Ae 


All techniques for treating cervical dysfunctions with facilitated positional release (FPR) are begun with 
a slight of the region to be treated. 


Disengagement of the barrier and holding it for 90 seconds 
Engagement of the barrier 

Flattening 

. Isometric contraction 

Thrusting 


HOOW > 


Facilitated positional release (FPR) involves 


Holding the area being treated for 90 seconds 
Shortening of a large muscle 

Isometric contraction 

Light compression 

Thrusting 


FOOWS 


During stage 6 of the Spencer technique, you feel a “pop” and the patient states that there was pain in 
her left shoulder. This event could be related to lysis of adhesions in the capsule. However, the other 
likely event maybe the instability of the: 


Infraspinatus tendon 

Long head of the biceps tendon 
Pectoralis minor tendon 

. Supraspinatus tendon 

Teres minor tendon 


BOOWS 


Contraindications for using prone position for myofascial treatment include: 


dysmenorrhea 
migraine headache 
pregnancy 

. Spina bifida 
whiplash 


UO > 


Normally, treatments of Chapman’s points are performed on a particular region of the body. Which of 
the following correctly describes this treatment? 


Posterior Chapman’s points are usually treated with the exception of anterior tibial band points. 
Posterior Chapman’s points are never treated. 

Anterior Chapman’s Points are treated including the anterior tibial band points. 

Anterior and posterior Chapman’s points are not treated, because they are inaccurate in diagnosis. 
Posterior Chapman’s points are too tender to treat. Anterior points must be treated first. 


MOOW> 


The Chapman’s point located on the right, fifth (Sth) intercostal space corresponds with what organ? 


pancreas 
stomach 
gallbladder 
liver 

spleen 


FOOWP 
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re The Chapman’s point located on the right tip of the twelfth (12th) rib corresponds with what 
structure? 


appendix 

descending colon 
sigmoid colon 

rectum 

internal anal sphincter 


BOOW eS 


8. When treating an OA F SrRI dysfunction using muscle energy which of the following is true? 


For the setup, flex the patient’s head, side bend it to the right, and rotate to the left 

For the setup, extend the patient’s head, side bend it to the right, and rotate it to the left 
For the setup, side bend the patient’s head to the right, and rotate it to the right 

For the setup, flex the patient’s head, side bend it left, and rotate it right 

For the setup, extend the patient’s head, side bend it to the left, and rotate it to the right 


PUOW> 


9. Muscle energy is... 


A thrusting technique 

A passive technique 

An active technique involving an isometric contraction 
Used when all other techniques fail 

Used only in the cervical region 


BOOWP 


10. The final step for all muscle energy techniques is which of the following: 


a 


Effectiveness of the technique is assessed by reevaluating the 

parameters used to diagnose the dysfunction 

Repeat the contraction/relaxation/reposition cycle three to five times 

After a second of relaxation, reposition the patient through the restrictive barrier 
Seated flexion test 

Perform HVLA treatment 


BUO 


ee Positioning a patient so that the tense tissues are placed into a lax state in combination with 
movement of the articulation into the freedom of motion (x,y,z axes), slight compression with 
translation, hold for 3-4 seconds and relax, is a description of: 


Counterstrain technique 

Indirect myofascial release teaching 
Facilitated positional release technique 
Functional technique 
Ligamentous-fascial release technique 


BOOW eS 


MATCHING 


For questions 12-15, please match the condition with the appropriate Chapman’s reflex point: 


Transverse process L5 
Posterior medial thigh 
Posterior lateral thigh 
Lateral pubic symphysis 
Spinous process L4 


BOOP 


rr Prostatic cancer 
13. Ovarian cyst 

14. Uterine polyps 
1S: Vaginitis 
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Match the technique with the most appropriate physiologic mechanism. An answer may be used once, more 
than once, or not at all. 


A. Resetting the muscle spindle 
B. Post-isometric relaxation 
C. Resetting the muscle spindle plus an activating force 
D. Motion through the pathologic barrier 
E. Heat generation changes matrix structure 
16. Counterstrain 
7, Facilitated Positional Release 
18. HVLA 


19. Muscle Energy 
20. Myofascial Release 


SINGLE ANSWER 
ale Choose the correct general consideration for performing myofascial or soft tissue manipulation. 


Force must be of low intensity 

The patient should be in a position of comfort 
Muscle should be pushed or pulled toward the bone 
Technique often can cause pain 

Force should be administered rapidly 


BOOW > 


Bo. When a stretching force is applied to a muscle, there is a simultaneous inhibition of that muscle’s 
antagonist. This describes which one of the following? 


Golgi tendon reflex 
Elastic stretch 
Reciprocal inhibition 
Reverse innervation 
Crossed extensor reflex 


BOOP 


Ee Which one of the following describes muscle energy techniques? 


A. Indirect 
B: Passive 
C Inactive 
Bp: Direct 

E. Nondirect 


24. In a muscle energy technique, the patient is asked to do what? 


A. Totally relax throughout the whole treatment 

B. Push the body part being treated into the barrier of motion 

c Push the body part being treated into the ease of motion 

DB: Leave the body part being treated in a neutral position 

E. Push the body part being treated perpendicular to the barrier of motion 


25. Which of the following describes the forces applied in an HVLA technique? 


Slow force over a short distance 
Quick force over a long distance 
Slow force over a long distance 
Quick force over a large distance 
Quick force over a short distance 


BOO W > 
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26. 


a 


28. 


29; 


30. 


31. 


32. 


The patient’s role in an HVLA technique is to: 


Push against the barrier 

Totally relax 

Push away from the barrier 
Push into the ease of the motion 
To first contract, then relax 


BOOWS 


In a springing technique, the doctor does which one of the following? 


A. Applies a swift force away from the barrier of motion 
B. Applies a swift force through the barrier of motion 
C. Gently nudges patient through the ease of motion 
b. Gently nudges patient through the barrier of motion 
BE. Applies a swift force through the ease of motion 


Which of the following is an absolute contraindication to implement myofascial technique? 


A Acute sprain and strain 

B Fracture or dislocation 

G. Malignancy with boney metastasis 

D Vascular compromise and cyanosis 

E Fascial tissue texture changes with decreased motion 


Which of the following is a primary effect of myofascial techniques? 


Decreased oxygen demand on muscle 

Decreased drainage of metabolic by products 
Decreased venous return, increased arterial supply 
Increased venous return and decreased arterial supply 
Stimulates stretch reflex in hypertonic muscles 


BOOW y 


Linear pull at either end of a muscle and directing a force perpendicular to the long axis of the 
muscle’s fibers are: 


Components of balanced ligamentous technique 
Components of myofascial, soft tissue technique 
Short levered techniques 

Long levered techniques 

Facilitated positional release technique 


BOOWS 


The thrust treatment (direction of force) for an occipital dysfunction (OA) described as FSLRR would 
involve: 


Flexion, rotation right, sidebending left 

Minimal extension, sidebending right rotation left and cephalad traction 
Extension, sidebending left, rotation right 

Extension, rotation right, sidebending right and cephalad traction 

Left axial rotation and cephelad traction 


BOOW p 


Myofascial release technique creates a softening within the fascia that is sometimes referred to as: 


Fascial creep 
Muscular relaxation 
Golgi reflex 

Muscle spindle reflex 
Sol to gel 


BOOWS 
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33. Which of the following is a basic principle of HVLA? 


34. 


35. 


36. 


37. 


38. 


39. 


BFOOW > 


Force must be greater than the tissue’s resistance 

Prepare the joint to be treated by applying hot packs to the area 
Amplitude is directly related to acceleration 

“Popping” or cracking sounds indicate the dysfunction has been corrected 
Force is applied over short distances 


The treatment of a Chapman’s reflex nodule induces a change in lymphatic channels by: 


BOOP 


Influencing the parasympathetic innervation of that area 
Causing a localized neuroendocrine release to the tissue 
Manipulating the sympathetic tone in that region 
Decreasing blood flow to that nodule 

Stimulating a nociceptive response 


In the seventh stage of the Spencer technique for the shoulder, which of the following movements is 
utilized? 


BOOW S 


Flexion with elbow extended 

Circumduction with compression 

Abduction and internal rotation with elbow flexed 
Scooping inferior translation of humeral head 
Circumduction with traction 


The muscle energy activation of this seventh stage has the patient: 


BOOW > 


Flex the shoulder 

Adduct the shoulder 

Extend the shoulder 

Press the wrist down into the physician’s shoulder 
There is no muscle energy technique for this stage 


The Spencer techniques are designed to treat and prevent: 


BOOWS 


Clavicular dysfunctions 

Rheumatoid arthritis in the shoulder 
Coracoiditis 

Rupture of the supraspinatus tendon 
Adhesive capsulitis 


Your patient presents with what is obviously an acute psoas spasm. Which of the following muscle 
energy techniques would be most likely to work in this situation? 


HOUOW> 


Post-isometric relaxation 

Joint mobilization using muscle force 
Oculocephalogyric reflex 

Reciprocal inhibition 

Crossed extensor reflex 


In Type 2 somatic dysfunction using a muscle energy technique, which reflex is primarily involved? 


BOUOW pS 


Crossed Extensor Reflex 
Golgi Tendon Reflex 
Muscle Spindle Reflex 
Oculocephalogyric Reflex 
Reciprocal Inhibition 
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Chapter Four 
The Head 


ANATOMY 


The bones of the head are divided into two major areas: the skull and the cranium. The skull, which houses 
the brain and special sensory organs, is composed of eight bones. The face, which 
encloses the openings for the digestive and respiratory tracts, is composed of fourteen 
bones. The major cranial sutures are the sagittal suture passing midline between 
the two parietal bones, the coronal sutures between the frontal and parietals, the 
lamboidal suture between the occipital and parietal bones, and two transverse 
sutures. 


POINTS OF REFERENCE 


sutures. The asterion is at the junction of the occipital, 


the frontal, sphenoid, parietal and temporal bones. 


The nasion is the midpoint of the nasofrontal sutures. The 
bregma is at the junction of the sagittal and coronal suture. 
The lambda is at the junction of the sagittal and lamboidal 


parietal and temporal bones. The pterion is at the junction of 


The paired bones of the cranium and the whole body move into external rotation while 
the unpaired bones in the cranium move into flexion, i.e., the sphenoid, occiput, vomer, and ethmoid. 


CRANIOSACRAL FLEXION 


Flexion is based on the motion of the SBS. During flexion, the basisphenoid 
tucks up into the base of the skull, and the basiocciput tucks up into the base 
of the skull. The palpatory experience is such that the greater wings feel like 
they fall forward. The back of occiput falls backwards. The net effect is that the 
AP diameter is shortened. The coronal diameter is widened, and the vertical 
diameter is shortened. The overall shape is like a basketball. (Think Ernie of 
Sesame Street) 


Flexion at the SBS causes the dura to be pulled cephalad. The sacral base will 
move posterior and cephalad around the sacral respiratory axis at S2. This is 
called sacral flexion or respiratory flexion. (This is not counter nutation as 
described in the older osteopathic glossaries and some texts). This is confusing. 


So, when you talk about the sacrum you have to: 


REMEMBER THAT CRANIOSACRAL FLEXION IS BASED ON WHAT IS GOING 
ON IN THE SBS. THAT IS YOUR POINT OF REFERENCE. 
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Figure 15 
Craniosacral flexion. 


Flexion at the SBS 


CRANIOSACRAL FLEXION 

1. Flexion of the midline bones 

2. External rotation of the paired bones of the body 
3. Decreased AP diameter of the cranium. 

4. The sacral base moves posteriorly. 


CRANIOSACRAL EXTENSION 


‘\ Extension is based on the motion of the SBS. During extension, the 
| basisphenoid drops out of the base of the skull and the basiocciput drops out 
as well. The palpatory experience is such that the greater wings feel like they 


Sean; Sete /if move backwards and the back of occiput rises up. The net effect is that the 

‘ i » se Af AP diameter is increased. The coronal diameter is narrowed, and the vertical 
<e eee if diameter is lengthened. The overall shape is like a football. (Think Bert of 
1 \) <—~—— Sesame Street) 


Extension at the SBS causes the dura to be pulled caudad. The sacrum will 

move anteriorly around the sacral respiratory axis. The paired bones of the 
cranium and the whole body move into internal rotation while the unpaired bones in the cranium move into 
extension, i.e., the sphenoid, occiput, vomer, and ethmoid. This is called sacral extension or respiratory 
extension. (This is not nutation as described in the older osteopathic glossaries and some texts). This is 
confusing. 


So, when you talk about the sacrum you have to: 


REMEMBER THAT CRANIOSACRAL EXTENSION IS BASED ON WHAT IS GOING ON IN THE SBS. THAT 
IS YOUR POINT OF REFERENCE. 


CRANIOSACRAL EXTENSION 


I. Extension of the midline bones 

2 Internal rotation of the paired bones of the body 

3. Increased AP diameter of the cranium 

4. The sacral base moves anteriorly and caudad 
MEMORY JOGGER 


During FLEXion of the midline bones, there is EXternal rotation of the paired 
bones. 


Also, the E’s don’t go together - External rotation and Extension 


Figure 11 
Craniosacral extension. 
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STRAINS OF THE SPHENOBASILAR SYNCHONDROSIS 

There are six strains noted at the SBS. The SBS is the point of reference for naming the strains. 
i, Flexion and extension 

Torsions 

Sidebending and rotations 

Lateral Strains 

Vertical Strains 


Aa kwon 


Compression 


FLEXION AND EXTENSION SOMATIC DYSFUNCTION OF THE CRANIAL VAULT 


Flexion and extension are natural physiologic motions of the Primary Respiratory Mechanism. A strain 
pattern is present when the CRI motion of the sphenoid and occiput does not move equally between flexion 
and extension. 


A flexion lesion is one that occurs when the SBS moves more easily into flexion. The sagittal suture is usually 
flat or even depressed. 


An extension lesion is one that occurs when the SBS moves more easily into extension. The sagittal suture 
may be ridged. The patient may well be “beetle-browed.” 


TORSIONS 


Torsions are strains that occur where there is twisting at the SBS. 

In torsions, it is the sphenoid and occiput that move in opposite 
directions about an AP axis. The torsion is named for the greater 
wing of the sphenoid that is more superior or higher. If the left 
greater wing is higher than the right, then this is a left torsion.The 
documentation for this dysfunction is left torsion (LT) or right torsion 
(RT). 


Axis of rotation 


Right Torsion 
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SIDEBENDING/ ROTATION 


This strain has two motions that occur about three axes. Rotation occurs 
through the AP axis. This is exactly the same axis as that is found in torsions; 
however, there is no torsion present. The occiput and sphenoid move in the 
same direction. Rotation is either clockwise or counterclockwise. The other 
two axes occur through the middle of the foramen magnum and center of 

the sphenoid. Consider that the occiput and sphenoid are modified cervical 
vertebrae. The occiput (CO) sits on C1 and the sphenoid sits on the occiput. 
The greater wing of the sphenoid points toward the concavity of the sidebending 
component, and when superior, defines the direction of the rotation. The occiput 
on the side of the rotation and sidebending is superior. The documentation for 
this dysfunction is sidebending rotation right (SBRR) or sidebending rotation left 
(SBRL). 


Vertical 
Axis 


Figure 33. Left sidebending-rotation 
LATERAL STRAINS of the SBS. 


A lateral strain of the SBS is present when the sphenoid deviates laterally in 
relation to the occiput. Again, the sphenoid is the source for naming the strain. 
There are two vertical axes that rotation takes place. The first is through the 
center of the sphenoid and the other is through the foramen magnum. This 
strain can be caused by pressure on one wing of the sphenoid due to childbirth, 
etc. The head is shaped like a parallelogram in a transverse or axial plane. If 
this sphenoid is deviated to the left as compared to the occiput, then it is a left 
lateral strain. The documentation for this dysfunction is left lateral strain (LLS) 
or right lateral strain (RLS). 


VERTICAL STRAINS 


A vertical strain of the SBS is present when the sphenoid deviates vertically in 
relation to the occiput. Again the sphenoid is the source for naming the strain. 
There are two horizontal axes that rotation takes place. The first is through Figure 32. Right lateral strain of SBS. 
the center of the sphenoid and the other is transversely through the foramen 

magnum. This kind of strain pattern is usually seen after trauma where the 

patient has landed on their feet or on their buttocks. 


A superior vertical strain is one where both the greater wings are low and the 
occiput is high. Remember the sphenoid base rises as compared to the occipital 
base. 


An inferior vertical strain is one where both the greater wings are high and the 
occiput is low. 


Occipital 
Axis 

e 
TA 


Sphenoid 
Axis 
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COMPRESSION 

SBS compression is present where the sphenoid and occiput are forced together. 

This can occur due to trauma to the back of the head, uterine contractions or Figure 35. Superior vertical strain 
even a tight cap or hat band. There will be very limited motion on palpation of of the SBS. 


the CRI or none at all. 
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Chapter Four Questions 
The Head 


Using a standard vault hold, the tip of your right index finger should contact a portion of which bone? 


BOOW > 


Occiput 
Parietal 
Sphenoid 
Temporal 
Zygoma 


The dura attached to the parietal bone is innervated by: 


BOOP 


The greater occipital nerve 


The cerebrospinal fluid is reabsorbed into the venous system via the arachnoid granulations. With 
which dural venous sinus are these structures most commonly associated? 


HOOD > 


Cavernous sinus 
Inferior sagittal sinus 
Sigmoid sinus(es) 


. Superior sagittal sinus 


Transverse sinus(es) 


The cartilage found in the foramen lacerum is the result of: 


Ja 
B 
C; 
D 


E. 


An overgrowth of the articular cartilages of the sphenoid, temporal, and occipital bones 
Incomplete ossification of the sphenoid, temporal and frontal bones during intramembranous 
bone formation 

Incomplete ossification of the temporal, sphenoid, and occipital bones 

Incomplete ossification of the occiput, temporal, and parietal bones during endochondral bone 
formation 

A conversion of synovial fluid to cartilage at this location 


The greater petrosal nerve passes through the foramen lacerum in which direction? 


eS 0 es 


Anterior to inferior 
Medial to lateral 
Posterior to anterior 
Superior to inferior 
Superior to lateral 


The jugular foramen is formed by the incomplete union of which of the following sets of cranial bones? 


FOOW > 


Parietal and temporal 
Parietal and occiput 
Occiput and temporal 
Temporal and sphenoid 
Sphenoid and parietal 
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10. 


LER 


12, 


13. 


Choose the normal motion of the temporal bones during craniosacral extension. 


BOOW y 


External rotation 
Internal rotation 
Extension 
Flexion 
Sidebending 


Choose the normal motion of the sphenoid during craniosacral flexion. 


BOOWr 


External rotation 
Internal rotation 
Extension 
Flexion 
Sidebending 


Choose the normal motion of the sacrum during craniosacral flexion. 


BOOW pS 


The base of the sacrum moves anteriorly. 

The base of the sacrum moves posteriorly 

The motion is similar to anatomical flexion. 

The motion is opposite that of the sphenobasilar symphysis 

The sacrum flexes upon itself around a transverse axis at sacral segment 3 


Extreme round facial features are most representative of craniosacral: 


A 
B 
C. 
D 
E 


Flexion 
Extension 
Torsion 
Rotation 
Sidebending 


Which bone is considered midline bone in osteopathy of cranial field? 


BOOW p 


Temporal 
Zygoma 
Frontal 
Innominate 
Sphenoid 


Choose the paired bone according to the tenets of osteopathy in the cranial field. 


HoOOW> 


Vomer 
Sacrum 
Occiput 
Frontal 
Ethmoid 


Choose the bone which internally rotates during craniosacral extension. 


BOOW > 


Vomer 
Occiput 
Femur 
Sphenoid 
Sacrum 
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MATCHING 


MATCH THE ASSOCIATED MOTION with the ANATOMIC PART to form the five principles of the craniosacral 
concept. Answers may be used once, more than once or not at all. 


Articular mobility 

Mobility 

Motility 

Voluntary motion between ilia 
Fluctuation 


BFOOW, 


Central Nervous System 
Cerebral Spinal Fluid 
Dural membranes 
Cranial bones 

Sacrum 


Match the cranial nerve with the foramen through which it exits. Answers may be used once, more than once, 
or not at all. 


A. Jugular foramen 

B. Foramen ovale 

Cc. Superior orbital fissure 
D. Foramen rotundum 

E. Foramen magnum 


Cranial Nerve V, third division 
Cranial nerve V, second division 
Cranial Nerve IX 

Cranial Nerve X 

Cranial Nerve XI 


SINGLE ANSWER 


24. 


20. 


Patient is a 24-year-old Caucasian male, is schizophrenic and is currently having a psychotic episode. 
You would expect the rate of his cranial rhythmic impulse to be: 


6 per minute 

12 per minute 
18 per minute 
24 per minute 
30 per minute 


FOOWP 


Patient is a 16-year-old Latino female whose cranial rhythmic impulse is 16. The most likely cause of 
this rate is: 


Mental illness 

Stress 

Acute febrile illness 
Chronic infection 

A debilitating condition 


Bo ew - 


A 14-year-black female presents to your office with decreased stature, bowed lower extremities, anda 
lack of sexual development. Which cranial area is most likely to be affected? 


Jugular foramen 
Temporal bone 
Carotid canal 

Sella turcica 
Interpalatine suture 


FOOW > 
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26: 


PAY 


30. 


ol. 


Which cranial findings would you expect to see in the normal cranial rhythm when the sphenoid is in 
flexion? 


Vomer in external rotation 
Occiput in extension 

Parietal bone is internal rotation 
Zygoma in external rotation 
Maxilla in flexion 


BOOWe 


Patient is a 9-year-old Asian origin male is noted to have a parallelogram head after being struck by a 
baseball in the right temple. The greater wings of the sphenoid are noted to be shifted to the left. The 
cranial somatic dysfunction is: 


Right lateral strain 

Left lateral strain 
Superior vertical strain 
Inferior vertical strain 
Right sidebending rotation 


BOOW > 


Using the vault hold, you feel a fullness in your left hand as this fullness moves away from you, you 
feel the fingers of your right hand move closer together as this fullness moves toward you. This cranial 
somatic dysfunction is: 


A Right torsion 

B Left torsion 

. Right sidebending rotation 
D Left sidebending rotation 
E Superior vertical strain 


In a patient with chronic fatigue syndrome, what changes would you expect to find in the cranial 
rhythm? 


Decreased amplitude and decreased frequency 
B. Decreased amplitude and increased frequency 
C. Increased amplitude and decreased frequency 
D Increased amplitude and increased frequency 
E It causes no change in the cranial rhythm 


A 2-year-old black male with a history of five middle ear infections in the past 8 months presents with 
persistent bilateral ear pain despite multiple courses of antibiotics. On exam, you find bilateral middle 
ear effusions without tympanic erythema or fever and you notice he is slightly speech delayed. The 
most cost effective and non-invasive next course of action is: 


A referral to ENT for tympanotomy tubes 

Tympanotomy with culture of middle ear fluid 

Biaxin 250/5cc one tsp by mouth twice daily for 21 days 

Evaluation of cranial motion by yourself or a cranial osteopathic physician 
Referral to speech therapy 


moOW> 
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32. 


A 60-year-old man presents to your office with a chief complaint of pulsatile tinnitus. The pulsatile 
nature of the sound is synchronous with the carotid pulse wave. To ensure that this is not due to 
sympathetically mediated vasospasm, you elect to treat the patient manipulatively to ensure normal 
sympathetic tone. To do this you would search for and treat somatic dysfunction in which of the 
following spinal areas: 


S2 to S4 
ES ot aye | 
ELOTtOeL2 
5 tos lO 
T1 to T4 


BOOS 


CASE QUESTIONS 33 - 37 


33. 


34. 


35. 


36. 


In a patient with a migraine, which of the following dysfunctions is critical to address? 


acromioclavicular joint dysfunction 
fourth rib dysfunction 
sternoclavicular joint dysfunction 
temporal bone dysfunction 
thoracolumbar fascial restriction 


HOO We 


Which of the following structures is most likely to play a role in the maintenance of this headache? 


facial nerve 
hypoglossal nerve 
spinal accessory nerve 
vagus nerve 
vestibulocochlear nerve 


BOOWS 


Current treatment for headache often indicates use of anti-inflammatory medication. What is the 
greatest risk in using these drugs: 


diplopia 

gastric bleeding and melena 

ringing in the ears 

tenderness and fullness in the subxiphoid space 

tissue texture changes in the mid-thoracic paraspinal region 


BOOP 


Your attending has ordered OMT for this patient. Which of the following body regions is a good place to 
start your treatment? 


abdominal diaphragm 
scapulothoracic articulation 
sternum and clavicles 
thoracolumbar region 

upper thoracic spine and ribs 


FOOWS 


Your patient is in the supine position and your hand is contacting the sacrum. With 

fingertips of digits 2 & 4 over the sacral base and the ILA’s cupped over your thenar/hypothenar 
eminences, which of the following best describes the motion of the sacrum palpated as your fingertips 
move anteriorly with inherent motion of the sacrum between the ilia? 

Craniosacral flexion around a middle transverse sacral axis 

Craniosacral extension around a middle transverse sacral axis 

Craniosacral flexion around a superior transverse sacral axis 

Craniosacral extension around a superior transverse sacral axis 

Bilateral posterior innominate rotation around an inferior transverse sacral axis 
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Chapter Five 
The Cervical Spine 


Cervical Functional Anatomy 


The cervical region can be separated into three distinct biomechanical areas: Occipito-atlantal (CO-C1) 


Atlanto-axial (C1-C2) 
Axial (C3-C7) 


The upper cervical segments are atypical: Occipito-atlantal (CO-C1) and the Atlanto-axial (C1-C2) function as 
an integrated unit! 


Principles of Physiologic Motion 
Fryette’s laws do not apply to the cervical region because: 
The facets in the upper segments are atypical; 
The facets in the lower segments are oriented in the oblique plane; 


The vertebral bodies, ligamentous attachments, and muscular insertion 


Occipito-atlantal Articulation 
(OA or CO-1) 
Two articulations are formed by the: 
Occipital condyles ( which are convex) 
Superior articular facets of the atlas (which are concave) 
The primary motion is forward and backward bending 


There is a smaller amount of coupled sidebending-rotation 


OA Motion Adapted from the Dynamic Spine 
Sidebending component is ~ 5% 

Rotation is ~ 5% 

Coupling of rotation and sidebending is to opposite sides! 

Coupling at the OA is atypical! 


It exhibits Fryette Type I like motion coupling, (opposite) whether neutral or non-neutral, because of the 
lateral atlanto-occipital ligament and the relationship of the superior facets of the atlas. The divergence 
posteriorly prevents same sided sidebending and rotation. 


Atlanto-Axial Articulation 

(AA or C1-2) 

Has four articulations: 

Right and left zygapophysial joints 

Anterior odontoid articulates with a small facet on the posterior aspect of the anterior arch of the atlas 


Posterior aspect of the odontoid is an articulation with the transaxial ligament 
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AA Motion 


The primary motion is rotation. However, there are small amounts of forward and backward bending, as well 
as sidebending. 


Cephalad to caudad movement accompanies rotation. (Think of this as going up hill and then back down 
again) Dysfunctions are rotational. 


C2 


C2 functions as a transitional segment. It has an atypical superior surface and articulates with the atlas and 
to the occiput through ligamentous and muscular attachments. The inferior surface is similar to the typical 
segments below. 


C3-7 TYPICAL CERVICAL SEGMENTS 


C3-C7 articulate at the vertebral bodies with disc, vertebral bodies, and the joints of Luschka, found at 
postero-lateral corners of the disc. The joints of Luschka help in gliding movements during forward and 
backward bending, protecting the joint from postero lateral disc herniation. They are prone to degenerative 
changes (lipping). 


Occasionally C3-C7 causes encroachment at anterior aspect of the lateral intervertebral canal. 
C3-7 Facets 
EX:(Inferior facet C2 to Superior Facet C3) 


The superior facets face backward, upward, and medial (BUM) at angle approximating 45% and are in an 
OBLIQUE PLANE! 


C3-7 Motion 


Because of the above oblique facets, the shape of vertebral bodies, and disc, C3-C7 motions are: Flexion- 
Extension (Forward-backward bending) and coupled sidebending-rotation is to the SAME SIDE 


C3-7 Somatic Dysfunction 


C3 - C7 somatic dysfunction is usually single segment and non-neutral. Several segments may be 
dysfunctional, but not as a true group. 


SEGMENTAL LEVEL MAJOR MOTIONS ROTATION AND SIDEBENDING 
OA Flexion and Extension Opposite (Type 1 like) 

AA Rotation Opposite (Type 1 like) 

Upper Cervicals Rotation Same (Type 2 like) 

Lower Cervicals Sidebending Same (Type 2 like) 


4: 


CERVICAL MOTION TESTING 
TRANSLATION - This is best for evaluation of the OA and C2-C7. 
In C2-C7, translatory force is directed at the articular pillars to cause sidebending. 
Lateral translation of a vertebrae will cause sidebending in the opposite direction. 


A lateral translation to the left (TRANSLATION LEFT) in the C-spine will cause sidebending and rotation to 
the right. A lateral translation to the right (RIGHT TRANSLATION) in the C-spine will cause sidebending and 
rotation to the left. 


Example: Left translation of C3 will induce C3 RS, 


ROTATION - This is best for evaluation of the AA. Flex the cervical spine to 45 degrees to lock out C2 to C7. 
A left rotated AA is restricted in right rotation. The documentation would read AA posterior left or rotated left. 


OTHER TESTS 
SPURLING COMPRESSION TEST 


The patient is seated and the physician slightly sidebends and slightly extends the head to one side and then 
to the other. If there is pain radiating down the arm on the same side as the sidebending this is a positive 
test. This means there is usually impingement of the neural foramen due to nerve root compression. The 
pain should be in a dermatomal pattern which will help localize the level of disc involvement. 


WALLENBERG’S TEST - TESTING FOR VERTEBRAL ARTERY INSUFFICIENCY 


The patient is supine. The physician flexes the neck and holds it there for ten seconds. Then, the physician 
places the head in extension and holds it for ten seconds. While the head is in extension, the head is rotated 
right for ten seconds and left for ten seconds. If there are any complaints of visual disturbances, dizziness, 
lightheadedness or the doctor observes nystagmus, the test is considered positive. HVLA of the cervical spine 
is contraindicated and a work-up for vertebral artery insufficiency is warranted. 


THE VERTEBRAL ARTERY 


Normal vertebral arteries can narrow as much as 90% of their luminal size on the contralateral side to 
cervical rotation. This is exacerbated in extension (backward-bending). 


NEVER MANIPULATE THE CERVICAL SPINE IN EXTENSION! 


Dizziness and unsteadiness with severe lateral osteophytes and vertebral artery sclerosis can cause symptoms 
if the cervical spine is placed into extension. 


Symptoms of vertebral artery compression 

Migratory headaches 

Migraine headaches 

Dizziness 

Blurred vision 

Altered auditory perception 

Feelings of separation from environment 

Ambiguous pains can result from injury to sympathetic plexus about the carotid artery or Carotidynia 
MECHANISMS OF VERTEBRAL ARTERY COMPRESSION 
Vertebral Artery Compression does not occur from an acute herniated disc. 


Traumatic occlusion from subluxation or disc distractions has been reported rarely 


Severe neck trauma and forceful chiropractic manipulations have caused compression. 
It may be compressed by three mechanisms: 

1. Osteophytes from the lateral portion of the disc margin 

2. Osteophytes extending anteriorly from the zygopophyseal joint 


3. Compression by the inferior articular facet from posterior subluxation 


99 


CLINICAL PEARLS 


If a patient presents with flexion-extension limitation with less sidebending/ rotation loss, think OA somatic 
dysfunction. 


If a patient presents with neck pain and on a physical exam demonstrates only rotational limitation, think A- 
A dysfunction. 


If the limitation is mostly sidebending with some limitation of rotation, think C2-7 somatic dysfunction. 
Suboccipital and paravertebral muscle spasms can be associated with upper thoracic and upper rib problems. 
OSTEOPATHIC MANAGEMENT OF CERVICAL STRAIN & SPRAIN 


DEFINITION-microscopic or macroscopic injury to the soft-tissues of the cervical region (neck) of the body. 
The injury may be acute (micro or macroscopic) or chronic (microscopic) 


These may be termed strains or sprains. 

STRAIN- a soft-tissue injury to the muscles or tendons. 

SPRAIN-ligamentous injury (THINK I sprained my ankle, which injury is all ligamentous) 
Cervical Strain & Sprain-1*t degree 


1st degree sprain and strain is a microscopic injury. There is minimal bleeding and swelling, but there may 
be slight muscle spasm, guarding, pain may be minimal to moderate. There is usually a one to four weeks 
recuperative period with conservative treatment. 


Cervical Strain & Sprain-2"! Degree 


2"4 degree is an injury with tearing and disruption of tissue continuity. There is moderate to severe bleeding, 
ecchymosis, spasm, and moderate to severe pain. There is usually a four to six weeks recuperative period 
with conservative treatment. 


Cervical Strain & Sprain-3"' Degree 


34 degree is a macroscopic injury with complete tissue rupture, i.e., severe bleeding to hemorrhage, swelling, 
spasm of related muscles to guard area, joints are unstable, especially in sprains. It usually takes a six to 
eight weeks recuperative period, and often requires surgical, non-conservative treatment. 


Cervical Strain & Sprain-Synonyms 
Whiplash, acceleration-extension injury, hyper extension-hyper flexion injury, torticollis, wry neck 
WHIPLASH 


More a mechanism of injury rather than the injury itself, and may include in its syndrome strain, sprain, 
fracture, subluxation, neuromuscular damage, etc. In situations such as motor vehicle accidents (MVA’s), 
sports injuries, falls, etc., the cervical spine is taken beyond its normal range of motion, resulting in the 
diffuse symptom complex called “whiplash” It should be thought of as having two phases. 


1st phase -the lower part of the body accelerates so suddenly, the head snaps back until it too is accelerated 
forward. 


2nd phase - the whipping forward of the head when the lower part of the body has decelerated. 
MECHANISM OF INJURY 


Normally, cervical extension (backward bending) is limited to 45-90 degrees totally including OA & AA 
articulations. But, cervical extension should not exceed 45 degrees . Extension decreases by 50% when 
the neck is rotated 45 degrees in either direction from the midline 


The vast majority of these injuries are caused by motor vehicle accidents. When a car is hit from the 

rear, its occupant’s body is suddenly accelerated forward leaving the head and neck to become relatively 
hyperextended in relation to the rest of the body. This hyper extension occurs within the first one-fourth of a 
second following impact - so rapidly that the normal protection reflexes cannot be called into play! Ironically, 
seat belts that can prevent thoracic and abdominal injuries can exacerbate cervical injuries since they restrict 
the movement of the pelvis. However, a properly adjusted headrest diminishs cervical trauma. 
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ADDITIONAL INJURIES FROM WHIPLASH 
Anterior neck injury (including rupture of the anterior longitudinal ligament 
Muscle hemorrhage and tear (strain 
Intervertebral disk rupture 
Esophageal hemorrhage 
Superficial parenchymal hemorrhage 


Triggering of EEG changes (which correlates with the clinical observation that whiplash patients are 
often temporarily disoriented) 


Remember whiplash is a total body injury. The dural connection between C2 and S2 pulls the 
sacrum between the innominates and can cause low back, pelvic and neck pain. 


If the driver has their hands on the steering wheel, then carpal tunnel syndrome and cubital tunnel 
syndrome can occur due to compression throughout the upper extremity. 


RELATED FACTORS 


The amount of damage to the vehicle has little relation to the force applied to the cervical spine of the 
occupants. The force imparted on the occupant’s head depends on the mass and speed of the victim, and the 
amount of collapse or force dissemination by the crumpling of the vehicle. 


CLINICAL PRESENTATION 


The patient may not feel cervical pain for up to 24 hours after the accident occurred. Pain may develop within 
minutes, though not necessarily in the cervical spine, and may radiate to the: 


Interscapular region 
Chest 
Occiput 
Upper extremities 
Sacrum 
The patient commonly complains of a headache. 


The dermatomal pattern of pain is often not as helpful in locating the abnormality as it is in more severe 
injuries that involve neurologic impairment. 


Suboccipital pain can reflect damage to any cervical segment and not exclusively to the occipito-atlantal and 
atlanto-axial regions 


Some patients complain of pain or numbness along the ulnar aspect of the hand. This can be due, obviously, 
to nerve root irritation, but may also be a reflex from scalene spasm or first rib dysfunction 


Other symptoms that occasionally result from cervical extension injuries are: 


Dysphagia - early onset, may be due to pharyngeal edema or retro pharyngeal hematoma and must be 
carefully evaluated. 


Visual disturbances - can result from vertebrobasilar vascular injury or cervical sympathetic chain 
injury. Visual changes themselves are not good prognostic indicators, but Horner’s syndrome may be 
the result of a serious injury, which has very poor prognosis. 


Tinnitus - may be due to vertebrobasilar injury or temporomandibular joint injury. The jaw is thrown 
inferiorly during posterior impact and superiorly during frontal impact. 


Vertigo-early and severe vertigo may be sign of severe hyper extension injury 


PALPATION 


Tissue texture changes (tension, ropiness, etc.), loss of regional and intersegmental motion can be expected in 
whiplash injuries. Those with pain over the posterior elements and the spinous processes are not as likely to 
be seriously injured as are those with anterior point tenderness. 
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RADIOLOGICAL EVIDENCE 


Fracture, dislocation, subluxation, etc., must be ruled out. Loss of cervical curve may or may not be a 
significant factor as uninjured patients have this asymptomatically. Reversal of the cervical curve, especially if 
it is sharply demarcated at one level, indicates significant abnormality! 


TREATMENT 
Bed rest - not generally necessary 


Analgesics, NSAIDS’s and muscle relaxants (studies show that those whose pain was treated more completely, 
had fewer long-term problems 


Exercise, Physical Therapy 
OMT 


OSTEOPATHIC MANIPULATIVE TREATMENT (OMT) 


Initially (acute): Indirect Cranial, MFR, Counterstrain Muscle Energy (reciprocal inhibition] LAS—in other 
words use only indirect techniques 


Subacute/Chronic: Indirect or Direct Myofascial Release, Muscle Energy (post-isometric relaxation), HVLA 


OTHER FORMS OF TREATMENT 
Traction (not good initially) 


Immobilization, such as using a soft or hard cervical collar is controversial. 


LONG TERM OUTCOMES 


Long-term studies show that aches and pains with no evident physical cause persist in 20% to 45% of 
patients with significant whiplash type injuries. Few of these patients have radicular pain. X-ray studies show 
degenerative changes in 39% of patients following cervical trauma. Only 6% of the population over age 30 
without injury develops degenerative changes over a comparable time. 


SIGNIFICANT WARNING SIGNS 


ig. Persistent upper extremity pain and numbness 

2 Interscapular pain (pain underneath the scapula) 
3. A sharp cervical curve reversal 

4 One level of localized restricted cervical motion 


SIGNIFICANT STATISTICS 


Men had a higher incidence of symptomatic recovery. Degenerative changes were more common in patients 
who had loss of consciousness. 


LITIGATION 


Forty five percent (45%) of those hyper extension injured patients continued to have symptoms even after 
their litigation had been resolved. 
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DEGENERATIVE CONDITIONS OF THE CERVICAL SPINE 

Cervical Spondylosis - Change in shape of the vertebral body 
These may be secondary to: 

Physical stress 

Trauma or postural etiologies 

Biochemical changes of aging 

Discogenic 

Hereditary predisposition 

Autoimmune diseases 

Genetic predisposition 
RADICULAR PAIN AND NUMBNESS 
Usually in shoulder, chest, arm, or hand 
With or without weakness 
Usually one root is affected initially 
Pain will be limited to a specific portion of the neck, chest or extremities 
Maybe torticollis-like deviation of the head 
Sometimes, only numbness present 
Radicular Pain may be misdiagnosed as: 

Bursitis 

Tennis elbow 

Carpal Tunnel Syndrome 
Motor Deficits 
May have motor radiculopathy without pain or numbness 
Usually, there is discomfort in hand with appropriate numbness 
Usually involves a single nerve root 
Cervical Radiculopathy - Pathologic, neurologic changes in the cervical nerve root distribution 
Radiculitis - Sensory irritation ONLY! 


Trauma disrupts the normal anatomy. Osseous material may be imbedded into the nucleus. This material 
then acts as foreign body and causes degenerative and inflammatory reactions to occur, which are seen as: 


1. Loss of disc height 
2. Instability of vertebral segments 


3. Spondylosis and/or exostosis 
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Physical Exam : 


Loss of strength and/or atrophy (This may be a subtle finding as a single muscle is supplied by many 
nerve roots) 


Decreased reflexes, numbness 


DISCOGENIC SPONDYLOSIS 
It is not arthritis! 
It may affect the joints of Luschka especially at C5-C6- C7 
Posterior osteophyte formation is related to disc degeneration! 


Anterior osteophytes related more to ligamentous stress, and are seen most frequently below C4. 


INTERVERTEBRAL FORAMINA NARROWING 
Narrowing of the intervertebral foramina 
Joints of Luschka involved in ~79% 
Intervertebral discs involved in ~78% 
Apophyseal joints (synovial joints) in ~79% 
Foramina most frequently involved: C3-4, C4-5, and C5-6 levels. 
Anterior osteophytes have been reported to cause pressure symptoms on the Esophagus. 


Trachea - Uncommon, but should be considered in ambiguous cases of esophageal and tracheal 
compromise 


Cervical Canal - Average A-P diameter is 17mm. Spinal cord compression occurs only if the A-P 
diameter is reduced to 11mm or less. 


Epidemiology 

Overall frequency of “troublesome” neck pain is ~ 34%. 

Complaints lasting more than one month or longer are higher in women than men. 
The prevalence increases with age. 


Smoking has been shown to be a factor for increased disc disease and pain. 


CERVICAL DISC HERNIATION 


Acute onset can be related to a specific traumatic event. There is severe pain and voluntary immobilization. 
Acute herniated nucleous pulposus (HNP) with myelopathy is rare and is usually associated with forceful 
hyper extension injury to the neck. (See whiplash ) 


Chronic - Nerve root and spinal cord compression symptoms develop slowly. 
Acute HNP Pain Presentation: 
A painful, stiff neck; aggravated by motion particularly at the middle of upper part of the neck. 


Headaches may be only a symptom! It may be from the Greater Occipital Nerve. It’s roots of origin --C2, C3, 
C4. Pain may radiate to temple and forehead, where occipital nerve distribution meets sensory dermatome of 
Cranial Nerve, V1. There is occasional pain behind the eye. Similar pain has been reproduced on stimulation 
of the C2 nerve root during surgery. 


Lower discs may produce headaches. 

Shoulder girdle pain with levator scapulae spasm. 
Pain awakens patient at night. 

May radiate to the suboccipital region 


The neck may be tender to pressure particularly at the spinous processes and deep cervical muscles. 


CERVICAL SPONDYLOTIC MYELOPATHY 
It is not easy to determine responsible level solely on neurological findings. 
It is the most common cause of a spinal cord dysfunction in patients more than 55 
It may have long tract and segmental signs. 
Reflexes may be increased or decreased! 
There may be a wide, stooped, jerky gait of the aged. 
Symptoms evolve from gradual compression of the spinal cord over time: 
Peculiar sensation in hands, with weakness and clumsiness 
Difficulty walking at night 
Reduced proprioceptive impulses from legs 
Reflexes in lower extremities generally brisk and clonus at the ankle is common 
Reflexes in upper extremities are variable 
Foraminal encroachment may depress the reflex arc at root level 
Hyperreflexia more common in reflexes mediated by lower cervicals 
Abdominal reflexes are weak 
Spasticity is noted in lower extremities 


Babinski may be present 


DIAGNOSTIC TESTS FOR CERVICAL DEGENERATIVE DISK DISEASE 
MRI 
MRI has a ~ 10% error rate reported in patients who eventually had surgical diagnosis. 
MRI misses small lateral protrusions 
Cervical Myelography 
Misses medial protrusions but has a place in ambiguous presentations 
Electromyography 
Paraspinal muscles must be studied if this test is ordered for evaluation of cervical radiculopathy 


Mostly used to establish the degree of muscular impairment, number of roots involved, the duration of the 
syndrome, & identification of intervertebral space to be studied by MRI or CT 


SURGERY 
Most common surgical conditions of the cervical spine include: 
Vertebral fractures including atlanto axial instability 
Cervical disc disease 
Caudal cervical spondylomyelopathy 


Spinal cord tumors 


Surgical Approach 
Generally, anterior cervical discectomy is favored 


Anterior cervical discectomy with interbody fusion in patients with advanced spondylosis 


Progressive neurologic deficit is the major criteria. 
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MANIPULATIVE PRECAUTIONS 
Most adverse effects of manipulation center on HVLA where there was excessive axial rotation! 


Most neurosurgeons (DO’s included) are very cautious about using HVLA in cervical HNP. Normal vertebral 
arteries can narrow as much as 90% of their luminal size on the contralateral side to cervical rotation. This is 
exacerbated in extension (backward-bending). 


NEVER MANIPULATE THE CERVICAL SPINE IN EXTENSION! 


However, this does not include Soft-tissue, Myofascial Release, Muscle Energy, Counterstrain, Cranial, 
Ligamentous Articular Strain or Facilitated Positional Release. 


A typical Cervical HNP suffering patient without a neurological deficit may be treated successfully with a 
number of modalities, including OMT, but the physician must have a complete physiologic understanding of 
the problem with knowledge and skill in OPP. 
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Chapter Five Questions 
The Cervical Spine 


Which of the following is accurate in regards to cervical manipulation? 


BOOWS 


Avoid placing the cervical spine in extension 

Keep mobilizing pressures anterior to the articular pillar 

Place pressure on the carotid unless otherwise contraindicated 
Thrust using high velocity/high amplitude 

Use monotonous oscillation of the head 


In cervical (C2-7) long-levered thrust technique, the physician: 


A: 
B. 
Cc: 
D. 


E. 


Directs a force through the facets toward the nipple line 

Sidebends and rotates away from the pathologic barrier 

Indirectly, by controlling the patient’s head, arcs the articular pillar 

obliquely cephalad 

Directs a thrust through the articular pillar with the meta-carpal-phalangeal joint contralaterally 
to the posteriorly rotated one 

Axially rotates the head with no sidebending 


When performing short-levered mobilization with impulse OMT in the C2-7 region, which landmark is 
used when treating the dysfunction? 


BOOW > 


Articular pillar body of the vertebra 
Mastoid process of the vertebra 
Spinous body of the vertebra 
Spinous process of the vertebra 
Transverse process of the vertebra 


In performing a mobilization with impulse technique for a flexed, rotated right occiput, the operator 
does which of the following to the patients head/neck? 


FOO 


Extends minimally, rotates left, and sidebends right 

Flexes, rotates right and sidebends left 

Flexes, rotates left, and sidebend left 

Rotates left, extends minimally, and adds cephalad traction 
Rotates right, extends minimally and adds cephalad traction 


A patient presents with extreme loss of cervical motion or can move only the eyes on attempted 
testing post MVA. Which of the following would be most appropriate? 


FOOWS 


Immediate, complete cervical x-ray 
Oculocephalogyric muscle energy 
Passive intersegemental motion testing 
Post isometric relaxation muscle energy 
Reciprocal inhibition muscle energy 
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A patient has been treated osteopathically with concomitant physical therapeutic exercise over six 
weeks for somatic dysfunction post-MVA cervical strain/sprain. He initially complained of tingling 
in the third through fifth fingers and weakness in hand grip strength associated with his neck pain. 
At six weeks, there is no evidence of lumbar pain or radicular pain to the lower extremities. He does 
complain that his gait feels different. On physical exam you elicit 4/4 deep tendon reflexes in his 
patellar and Achilles tendons. His initial visit elicited 2/4 reflexes. Which of the following is most 
correct? 


Addition of lumbar MRI is needed to rule out LS HNP 

Addition of lumbar X-ray is needed before adding HVLA to lumbar spine 
Cervical myelopathy should be suspected, refer to neurosurgeon 

HVLA to cervical spine should be discontinued and counterstrain instituted 
Thoracic outlet complication from first rib dysfunction must be differentiated 


BOOW > 


An endomorphic patient has a spastic stiff neck and acute onset of pain over the last eight hours. It 
followed turning suddenly when a loud noise startled the patient. There is no reported radiation of 
symptoms to the upper extremities including pain, paresthesia, or numbness. On gross inspection 
your patient holds the head in neutral but has decreased regional extension, sidebending right and 
rotation right. On palpation you elicit muscle spasm, pain and tenderpoints over the right cervical 
pillars of C3 and C4. 


Given the above findings, which of the following would you most likely expect to find on intersegmental 
motion testing: 


C1-RR 

C3-translates well from left to right 
C4-translates well from right to left 
C3-SRRR 

Occ-SRRL 


BOOW eS 


You palpate a posteriorly rotated C3 on the right, which disappears in flexion and worsens in 
extension. You note that translation is freer to the left. To treat this patient with muscle energy you 
position that segment into: 


Extension, rotation left, sidebending left 
Extension, rotation right, sidebending right 
Flexion, rotation left, sidebending left 
Flexion, rotation right, sidebending left 
Pure rotation to the right 


BOOWP 


diagnosis of A-A RL would be treated with muscle energy by placing the upper cervical spine into: 


A 
A. Extension, rotation right 
B. Extension, rotation left 

C. Flexion, rotation left 
D. Rotation left 
E. Rotation right 
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10. 


ale 


2. 


13. 


When treating an OA F SrRI dysfunction using muscle energy which is true? 


For the setup, flex the patient’s head, side bend it to the right, and rotate to the left 

For the setup, extend the patient’s head, side bend it to the right, and rotate it to the left 
For the setup, side bend the patient’s head to the right, and rotate it to the right 

For the setup, flex the patient’s head, side bend it left, and rotate it right 

For the setup, extend the patient’s head, side bend it to the left, and rotate it to the right 


BOOWS 


The cervical spine is divided into 2 functional areas. What are they? 


A. OA and C2-C7 

B. OA and AA 

C. OA and C7-T1 
DemOceiputito C2 and C3-C7 
E. AA and C3-C7 


Which of the following follows Type I like mechanics? 


OA 

C2-C3 
C3-C4 
C7-T1 
C2-C7 


HOOW> 


The primary motion of the AA is... 


Extension 
Flexion 
Rotation 
Sidebending 
Zink Motion 


HOOP 


The facets of the cervical spine generally face 


Anterior and superior 
Anterior and lateral 
Posterior and inferior 
Posterior and lateral 
Posterior and superior 


BOOW > 


Motion of the occipital-atlanto joint is predominately 


Coupled side bending and rotation 
Flexion and extention 

Flexion only 

Side bending 

Rotation 


Oe We 


Physiologic Motion from C3-C7 describes 


Greater degree of flexion than extention 
Rotation and side bending to opposite sides 
Rotation and side bending to same sides 
Rotation coupled with extention 

Rotation coupled with flexion 


BOO W > 
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18. 


19: 


20. 


Pa 


PDA 


The motion of C3-C7 vertebrae normally follows what rule of Fryette? 


Bees 


I 

II 

Ill 

IV 
None 


Somatic dysfunction of the sternocleidomastoid muscle is most likely to correlate with which of the 
following counterstrain points? 


BOOW > 


A2C 
P3C 
ASC 
P4C 
A7C 


Normal range of motion of the cervical spine in rotation in one direction is: 


50-80 degrees 
70-90 degrees 
45-70 degrees 
0-45 degrees 
90-180 degrees 


The most important anatomical landmark for evaluating cervical somatic dysfunction between C2-7 is 


Articular process or ‘pillar’ 
Gonion 
Mastoid process 


. Spinous process 


Transverse process 


A 34-year-old male patient presents to the office with neck pain after being involved in a motor vehicle 
accident. Range of motion is severely and painfully limited. X-rays were reported to be normal. Which 
of the following would be most ideally suited to begin treatment of the patient. 


BOOW 


Head-chest position 
Contralateral traction 
Cradling with traction 
Myofascial release 
Supine extension 


Problems with the viscera in a whiplash injury, where blunt trauma is not a factor, are mainly due to 
which of the following: 


BOO We 


Intervertebral disc herniation 
Strained muscle 

Skeletal malignment 
Strained fascia 

Skin drag 
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CASE 


23. 


24. 


2). 


of. 


A 25-year-old Caucasian male presents to your office with right sided thoracic and costal pain which 
is worsened with deep inhalation. He has non-specific neck pain which is worsened with right 
rotation/sidebending. He states four weeks ago he was involved in a motor vehicle accident. He was 
the driver, wearing his seatbelt, of his compact car when it was struck from the front right passenger 
side by a pickup at an approximate 45 degree angle. He thinks he was going 20mph when he was 
hit, the pickup was going 50mph. The airbag did not go off. He was looking toward the pickup and 
braced for the impact. His headrest was above his occipital region. He denies loss of consciousness. 
X-rays were taken at the ER and reported as negative for fractures to the cervical, thoracic, and costal 
regions. 


Based on the above presentation and history alone, your provisional diagnosis at this point would 
most likely be: 


Cervical herniated disc 
Costal fracture 

Cranial nerve entrapment 
Traumatic cervical stenosis 
Whiplash 


BOOP 


Given the patient’s history, which would contribute the most to his injuries? 


Headrest was too low 

His not being relaxed and unaware of the impending trauma 

His awareness of the impact and bracing for it 

Lack of airbag functioning 

The size differential between the two vehicles and speed differential. 


FOUOW pS 


If the patient had been involved in a rear-end collision of two mid-sized cars and was struck from 
behind, what would be the most important factor in preventing injuries to him? 


Airbag deploying 

Headrest positioned above his occipital region 
Headrest positioned at mid-cervical spine 

Patient’s car striking another car in domino-fashion 
Patient looking to right at time of impact 


FOOW p> 


Osteopathic structural examination on the above patient reveals C3-6 moving easiest into flexion and 
left rotation/sidebending. Muscle spasm is noted in the cervical and thoracic region. The left side 

is more tense than the right. T6-T10 ribs move easier into exhalation T1-10 vertebrae are restricted 
bilaterally. Deep tendon reflexes are equal and physiologic in the upper and lower extremities. There is 
no radiculopathy, paresthesias or numbness elicited in history or physical exam. 


The prior diagnosis list now includes which of the following cervical and costal somatic dysfunctions 


C3-6 SRRR; Ribs 6-9, Inhalation 

C3-6 FSRRR; Ribs 6-9, Inhalation 
C3-6 ESLRL; Ribs 6-9, Exhalation 
C3-6 FSLRL; Ribs 6-9, Exhalation 
C3-6 FSLRR; Ribs 6-9, Exhalation 


FOOW S 


What is the most appropriate treatment in the above patient? 


Bed rest, high-velocity low-amplitude technique, and muscle relaxants 
Bed rest , soft cervical collar, and MRI 


Counterstrain, NSAID 
Steroids, manipulation under anesthesia, and hard cervical collar 


Heat and ice, myofascial release techniques, and exercise program 


BOOW S 
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Chapter Six 
Thoracic and Rib Cage 


PRINCIPLES OF PHYSIOLOGIC MOTION 


aw ls oD) Fie thoracic region follows the three principles of Harrison Fryette, D.O., as discussed in 
Orn Sted apter Two. 
\ fastens OSTEOLOGY OF THE THORACIC VERTEBRAL BODY 
lake ___.._ The transverse diameter of the vertebral body is almost equal to its A-P diameter. 
fay * * a | The vertebral body is higher posteriorly than anteriorly, forming a posterior convexity in 
Ce" this area, and progressively increase in mass from T1 to 12. 
ism) Thoracic Articular Facets most closely occupy the coronal plane. 
Pdapted torn the Superiorly, they face backward, upward, and laterally (BUL), approximately 60 degrees 


Dynamic Spine from horizontal and 20 degrees from frontal planes. The 


inferior articular facets face forward, downward, and medially. Aff 
However, the inferior articular facets of T12 are more the A 
closely related to the lumbar facets, i.e., sagittally. Wh ae hy 
f (7 Lon a — °. H 
Thoracic Transverse Processes face laterally and are slightly posterior and are tif i oe ee \ 
easily palpated. bod BERD RE ae seen te 


Thoracic Spinous Processes face posteriorly and inferiorly. 


THE RULE OF THREE’S (3S): This is a rule that is used to help remember the 
orientation of a vertebra’s spinous process in relation to its transverse process. 


Thoracic Facet Angle 
Adapted from the 
Dynamic Spine 


The spinous process is not necessarily at the same level as its segments transverse 
process. 

T1-3 has spinous processes that project directly posteriorly. 

T4-6 spinous processes project slightly downward and lie ina 

plane halfway between that vertebra’s transverse process and the one below it. 4 


T7-9 has spinous processes that project acutely downward. The tip of these spinous 
processes may be in a plane of the transverse process of the segment below it, i.e., T7 
spinous process is at the level of T8 transverse process. 


T10-12 has spinous processes that project from an angle similar to T9 and then 


3 F h i “7. 
revert quickly to the angulation of T1. TOL er GN ereolee 


Notice the change between 
6 and 7. Adapted from the 


T10 has the same angulation as T9 ; | 
Dynamic Spine 


T11 has the same angulation as T5 
T12 has the same angulation as T1 directly posteriorly 


THORACIC RANGE OF MOTION 


The thoracic spine is less mobile than the lumbar and cervical areas because the attachments of the ribs and 
the small ratio of intervertebral disk height to vertebral body height (1:5) limit motion. 


TYPES OF MOTION INCLUDING RIB CAGE 


The spinal segments of the thorax have varying degrees of the different types of motion because the facets, rib 
attachments, vertebral and disc shapes, and ligamentous attachments affect spinal mechanics. 
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TYPES OF REGIONAL THORACIC MOTION 


Extension (least motion) 
Articular processes (facets) and spinous processes approximate 
Intervertebral discs narrowed posteriorly, widened anteriorly 
Nucleus pulposus driven anteriorly 

Limited by spinous processes shingling onto one another 
Anterior longitudinal ligament is stretched 

Vertebral body slides or tips posteriorly 

Qi Flexion (next least motion) 


Articular processes (facets) and spinous processes move 
further apart 


Figure 10 Extension. Intervertebral discs narrowed anteriorly, widened 
posteriorly 
From the Osteopathic 
Glossary : Flexion limited by posterior longitudinal ligament, 
interspinous ligament, ligamentum flavum,and capsular 
ligaments 


Vertebral body slides or tips anteriorly 


Sidebending (second greatest motion) 


Articular facets approximate on the concave side (sidebent side) 


Figur e 14. R egional flexion. 


Articular facets separate on the convex side 


Limited by the contra lateral ligamenta flava and intertransverse ligaments om the Osteopathic 
ossary 


Rotation (greatest motion) 
Rotator musculature is most developed in the thoracic region 


Rotation is coupled with sidebending (Fryette’s law or principle) 


The ligamenta flava and facet joint capsules limit axial rotation 
Lb sorta aeneening The intervertebral disc rotates and twists 


From the Osteopathic Movement of the anterior body of vertebra labels the direction of motion 


Glossary 
STABILITY OF THE THORACIC SPINE 


The intact costal cage is the major factor in thoracic stability. 
Removal of the sternum reduces most of the stiffening effect of the ribs. 
The ribs will restrict the motion of the thoracic spine minimally to moderately. 


There is some controversy as to where the greatest amount of rotation occurs in the thoracic spine: the lower 


segments versus the upper segments. The pivot point is T7 either above it or below. Personally, I believe it to 
be T7 - T12. 


The costal attachments from T8-10 have no proximal chondrosternal relationship. Instead they have a lax 
cartilaginous arrangement exists. This permits more flexibility in the lower thoracic segments. This allows the 
thoracic coronal facets to achieve much of their rotational ability, which the more cephalad ribs reduce. 
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THORACIC MOTION TESTING 


Flexion / Extension - The spinous processes are the landmarks. The patient is seated or laterally 
recumbent. 


Sidebending -The transverse process is the landmark. The patient is seated, laterally recumbent, or prone. 


Rotation - The transverse process is the major landmark, but the spinous processes are OK as secondary 
reference. The patient is prone, seated, or laterally recumbent. 


Posture and Movement 


The thoracic spine region has important biomechanical relationships with the cervical, lumbar, and extremity 
regions. Many muscles located in this area extend to these other areas and are important to: 


Body movement 

Arterial and venous circulation 

Lymphatic circulation 

Neuromuscular elements 

Plays a major role in the body’s response to gravity and maintains equilibrium during motion. 
Rotatores and Multifidus are richly innervated with muscle spindles providing proprioception. 


They function to signal position and speed of motion of the spine. 


Thoracic Posture 


The degree of A-P and lateral curves is interrelated with the postural configuration in pelvic, lumbar, cervical, 
and upper and lower extremity regions. Coordination of thoracic myofascial groups attaching to these above 
areas is essential for maintaining erect posture and motion. The biomechanics of the normal thoracic spine 
helps to maintain balance and affects efficiency of energy utilization. The thoracic spine helps absorb shock, 
especially that caused by longitudinal compression. 


THORACIC SPINE SOMATIC DYSFUNCTION SCREEN 


The physician can use the heel of the hand and spring down the spinous processes, looking for an area that 
doesn’t move the same or resists springing. 


THORACIC CAGE 


The superior orifice is covered by Sibson’s fascia. That is the functional cervico- 
thoracic diaphragm. The inferior opening of the thoracic cage is closed by the 
abdominal diaphragm. It attaches to the xyphoid process, lower six ribs and 
lumbars 1,2,3. Please note: if there is any somatic dysfunction of lower six ribs, 
L1, 2, or 3 the abdominal diaphragm is not going to work as well because it is 
being pulled tightly one way or another. 


FUNCTIONS OF THE THORACIC CAGE: 
1) To protect the internal organs 


2) To help with breathing — intercostals muscles tighten up or relax to allow 
the ribs to move and the lungs expand, and 


3) To serve as a lymphatic and venous pump. 


When the ribs and lungs expand and contract, that creates negative and 
positive pressures, respectively, inside the thoracic cage. 


Adapted from the Dynamic 
Spine 


Anatomical Thoracic Inlet - T1, the right and left 1st ribs, and the 
manubrium 


Functional Thoracic Inlet - includes T1-4, ribs 1 and 2 on the right and left and the manubrium 


Treatment of the thoracic inlet extends beyond the immediate anatomic structure. 
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FASCIAL PREFERENCE OF THE THORACIC INLET 


Usually the thoracic inlet side bends and rotates in the same direction. If it sidebends and rotates in opposite 
directions, it is usually because of a traumatic event. For sidebending, check the level of the lst ribs. The 
thumbs are placed on the posterior aspects of the first ribs bilaterally and the position of the rib is evaluated, 
checking if one is superior to the other. Then a caudad force is applied bilaterally into the shoulders to test 
for preference or resistance. The fascia will have a preference for left or right. For rotation the depths of the 
infraclavicular space are compared on both sides. The deeper side is the side of rotation. 


RIBS 
TYPICAL RIBS: (Ribs 3-10) defined as having a: 


Head: articulates with the vertebra of the same number as 
the rib, and also the vertebra above (Rib 6 with T5&6). 


Neck 


Tubercle: articulates with the transverse process of the 
vertebra of the same number 


Angle 
Shaft 


Adapted from the Dynamic Spine 
ATYPICAL RIBS: (Ribs 1,2,11,12) have costal transverse 


and costal vertebral synovial joint 


Rib 1: articulates only with T1 & has no angle, elevations for 
anterior & middle scalene muscles. 


Rib 2: has a large tuberosity for the Serratus anterior, posterior 
scalene also attaches here. 


Ribs 118 12: articulate only with T11 & T12 and lack tubercles, es 
a.k.a. floating ribs CS ——— 


TRUE RIBS: (Ribs 1-7) attach directly or through chondral 
masses to the sternum. The 12th Rib 


‘ : Adapted from the Dynamic Spine 
FALSE RIBS: (Ribs 8-10) do not attach directly to the sternum. 
Ribs 11-12 are floating ribs, do not attach to the sternum at all, 
and join the chondral mass via the synovial costal chondral joint. 


PRINCIPLES OF RIB MOTION 


There are three classifications of motion: 
"Transverse Axes" 


1) Pump Handle Motion: Ribs 1-5 moves like an old fashion pump handle or a 
car jack, predominantly increasing the AP chest diameter. With inhalation, the 
posterior angle moves inferiorly and the anterior ends move superiorly around 
the Transverse axis. It is best palpated at the midclavicular line. 


In addition, the costal sternal joint of rib one: 
is a synchondrosis 
has very tight restricted motion; 


becomes elevated or inhaled from a muscle spasm of the anterior middle 
scalene muscles 


becomes depressed from trauma or exhaled Figure 7 Pump handle rib motion. 


From the Osteopathic Glossary 


ae 


2) Bucket-handle Motion: Ribs 6 - 10 move like the handle of a bucket, 
increasing the transverse chest diameter and occurs around the A/P axis. The 
intercostal space separates during inhalation and the rib moves lateral and 
superior, and the intercostal space narrows with exhalation. It is best palpated 
at the midaxillary line 


3) Caliper Motion: Ribs 11-12 causes minimal changes in thoracic diameters. 
They move posteriorly, laterally and slightly superior upon inhalation. Tightness 
in the latisimus muscle pulls 11 and 12 away from the iliac crest and narrow 
the interspace causing an inhaled somatic dysfunction 


RIB DIAGNOSIS 
PAIN WITH RESPIRATION EQUALS RIB SOMATIC DYSFUNCTION! 
Screen for somatic dysfunction includes: 


1) Palpating the rib in question and it’s pair on the other side. 


Anteroposterior Axes 


Figure 5 Bucket handle rib motion. 


From the Osteopathic Glossary 


2) Comparing, first statically and then with inspiration/expiration, the movement of the rib monitoring 


breathing in each rib’s motion as described above. 
3) Testing passive motion: 
Pump handle - spring anterior to posterior, and 


Bucket handles - spring lateral to medial 


Dysfunction is described as inhalation dysfunction (moves more freely in inspiration) or an exhalation 


dysfunction (moves more freely in exhalation) 


PRINCIPLES OF RIB DYSFUNCTIONS 


They are described based upon either a: 


1) Respiratory Model of Dysfunction Dysfunctions are called either inhalation or exhalation, 


Inhalation Dysfunction: the rib or a group of ribs will be “stuck up,” i.e. unable to move down in 
exhalation. If it is stuck in inhalation, the rib space above is going to be narrow. (An older term is 


exhalation restriction) 


Exhalation Dysfunction: the rib or a group of ribs will be “stuck down,” i.e. unable to move up in 
inspiration. If it is stuck in exhalation, the rib space above is wider and below narrower. (An older 


term is inspiration restriction). 


2) Structural Model of Dysfunction: Dysfunctions are called superior (elevated) or inferior (depressed). 


The “Key” Rib in a group dysfunction is the one responsible for the dysfunction. 
In Inhalation Dysfunctions, it is the lowest rib in the group. 


In Exhalation Dysfunctions, it is the uppermost rib in the group. 


When treating ribs using muscle energy, you need to know which muscle you are going to use to affect which 


rib. 

RIBS MUSCLES 

Rib 1 Anterior and Middle Scalenes 
Rib 2 Posterior Scalene 

Ribs 3-5 Pectoralis Minor 

Ribs 6-9 Serratus Anterior 

Ribs 10-12 Latisimus Dorsi 


73 


SCOLIOSIS 


In the picture below thoracic scoliosis is apparent. The vertebral bodies can 

be seen rotating toward the convexities of both curves. The rib angles are 
asymmetric as a result of altered positioning of the thoracic vertebrae, especially 
in the lower thoracic segments. 


The single most important fact about scoliosis is that the uppermost segment 
appears to be level with the floor. The body makes an attempt to “right” itself 
so that a line drawn between the pupils of both eyes is parallel with the ground 
(i.e., the body is going to maintain a horizontal gaze). 


SCOLIOSIS ETIOLOGIES 


1. CONGENTIAL - May be caused by abnormal vertebral formation 
(Ex: Hemivertebra, the failure of one-half of vertebral body to form) or 
neuromuscular diseases such as Muscular Dystrophy, Cerebral Palsy, 
or Spina Bifida. 


2. ACQUIRED - Examples: vertebral body fractures, inflammation, Figure 29 Scoliosis. 
surgical interventions, short leg syndrome caused by somatic 
dysfunction From the Osteopathic Glossary 


3. IDIOPATHIC - a “waste basket” term for unknown etiology. It is 
usually divided into three groups: 


Infantile: (Birth to 3) 
Juvenile: (3 to 9) 
Adolescent: (10 to 18) This is the most common and accounts for 80% of idiopathic scoliosis. 


One frequently overlooked cause, which is misnamed idiopathic, is scoliosis capitis, where cranial base 
dysfunction leads to the lateral curvature of the entire spine. 


SCOLIOTIC TYPES 
1. DOUBLE MAJOR - These are balanced curves and are prone to degeneration at the crossover points. 
Usually stable and non-progressive. 
2. SINGLE THORACIC - usually C-shaped and may be unstable and progressive. 
3. SINGLE LUMBAR - usually associated with osteoarthritis and low back pain. Usually unstable and 


may progress. 


4. JUNCTIONAL THORACOLUMBAR - Usually associated with osteoarthritis and upper back pain. Can 
be seen in adolescents due to carrying book bags on one shoulder. 


DEGREES OF CURVE AND TREATMENT OPTIONS 
0-20 DEGREES - If non-progressive, treatment is exercise and OMT. 


20 - 40 DEGREES - If the patient is still growing and there is progression or experiencing significant 
symptoms, then bracing and electrical stimulation in addition to exercise and OMT. 


GREATER THAN 40 DEGREES - Surgical consult is recommended. Usually greater than 50 degrees 
requires surgery. 


NOTES: 
HVLA- only on the side of the convexity of the curve. 


LIFT THERAPY may be used for small degrees of scoliosis if a short leg is present due to sacral base 
unleveling . 


CURVES GREATER THAN 60 DEGREES can compromise heart and lung function. 
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Chapter Six Questions 
Thoracic and Rib Cage 


What is the most likely position to treat an anterior upper thoracic spine tender point with 
counterstrain? 


A. Patient is supine with their head and upper torso resting on the physician’s knee so that the 
upper thoracic spine is flexed to the desired level. 

B. Patient is supine with their head and upper torso resting on the physician’s knee so that the 

upper thoracic spine is extended to the desired level. 

Patient is prone with their head and upper torso resting on the physician’s knee so that the 

upper thoracic spine is extended to the desired level. 

Patient is in the lateral recumbent position with their head and upper torso resting on the 

physician’s knee so that the upper thoracic spine is side bent to the desired level. 

Patient is in the modified Simm’s position with their head and upper torso resting on the 

physician’s knee so that the upper thoracic spine is side bent to the desired level. 


we UO 


You, the physician, are treating a posterior tender point at the T6 spinous process with counterstrain. 
After adjusting the patient to the correct position, and maintaining the position for the allotted time, 
you reassess and the patient is still at 100% pain level from when you started. Which of the following 
is the most likely reason the technique did not work? 


A. You continued palpation of the tender point while you were positioning the patient. The patient 
was completely relaxed throughout the technique. 

You discontinued palpation of the tender point while you were positioning the patient. The 
patient was completely relaxed throughout the technique. 

You discontinued palpation of the tender point while you were positioning the patient. The 
patient was not completely relaxed throughout the treatment. 

. You never palpated a tender point with your left hand as all counterstrain requires left hand 
palpation throughout the technique. 

The patient did help you reposition their body through the position of ease when completing the 
technique. 


a 9 0 D 


Which of the following is true regarding thoracic outlet syndrome? 


Venous compression is a common problem 

The patient will most likely complain of hot, sweaty palms 
Raynaud’s phenomena is an occasional complication 
Dysestheisa is never a part of the syndrome 

RSD is a common secondary complaint 


we Qi 


Which of the following anatomical regions may cause entrapment of neurovascular structures 
predisposing a patient to thoracic outlet syndrome? 


Along the border of the pectoralis minor at its attachment to the ribs 

The area between the subclavius muscle and the clavicle 

The triangle formed by the anterior and medial scalene muscles and the first rib 

The triangle formed by the pectoralis minor and the ribs and the sternum 

The triangle formed by the sternocleidomastoid muscle, pectoralis minor at its attachment to 
the ribs, and subclavius muscle 


FOOW > 
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What is the name of the test in which the patient’s affected arm is abducted while the physician 
monitors the patient’s pulse, and the patient turns the head toward the arm, extends the neck, 
and takes a deep breath 


Adson test 

Apley’s test 
Costoclavicular test 
Hyperabduction test 
Spurling maneuver 


BOO US 


You can probably be certain your patient does not have thoracic outlet syndrome if this test is 
positive. 


Adson test 

Apley’s test 
Costoclavicular test 
Hyperabduction test 
Spurling 


BOOWr 


A patient walks into your office with a completely symmetric posture. If you dropped a plumb line 
(splitting the body from left to right) from the ceiling to the floor, which anatomic points would it 
pass through? 


A. The external auditory canal, midway through L5, through the patella 

B. The frontal bone, clavical, pubic symphisis, midway between the knees 

C. The inion, transverse processes, piriformis, patella 

D. The inion, midline of the vertebrae, midline of sacrum, coccyx, midway between both medial 
malleoli 

E. The parietal bones, acromion processes, ilium, and lateral malleoli 


A 12-year-old female presents for routine high school physical exam without significant PMHx or 
complaint. On physical exam, heart, lungs, abdomen and neurologic function are unremarkable. 
Musculoskeletal exam reveals a right thoracic lateral curve and a left compensatory curve in 

the lumbar region, which does not resolve with flexion, sidebending or rotation at the waist. 
Subsequent visits revealed continued recurrence of curve despite OMT. After confirming a 15- 
degree scoliotic curve in the thoracic region and an 8-degree compensatory curve in the lumbar 
region by postural X-ray, your plan would include which of the following? 


A. Soft tissue, fascial release, and indirect OMT in addition to stretching the lumbosacral tissues 
with initiation of exercises to reduce lumbosacral angle and strengthen psoas and abdominal 
muscles 

Milwaukee brace in addition to OMT, ie., soft tissue, fascial release, and indirect techniques 
Placement of Harrington rods and spinal fusion surgery in addition to OMT, ie., soft tissue, 
fascial release and indirect techniques 

Boston brace in addition to OMT, ie., soft tissue, fascial release, and indirect techniques 

No OMT because it is contraindicated in scoliosis 


Bis ey 


A 15-year-old male presents for an annual sports physical. The patient has no current complaints 
and no significant past medical history. The paitient’s HEENT, cardiopulmonary, abdominal, and 
genitourinary exams are unremarkable. On performing your musculoskeletal exam you find the 
following: inferior right acromion, superior right iliac crest, superior right greater trochanter, 
positive left standing flexion test, negative seated flexion test, and a C-shaped thoracolumbar 
curve convex to the left. 

Which of the following musculoskeletal findings are you most likely to find in addition to the 
above? 


Internally rotated left leg 

Left stressed iliolumbar ligament 
Pelvic side shift to the left 

Right anteriorly rotated innominate 
Sacrum sidebent to the right 


BOOW> 
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10. 


Lt 


123 


13. 


14. 


15. 


16. 


Treatments of the above dysfunctions will prevent early progression of which of the following? 


Ankylosing spondylitis 
Degenerative joint disease 
Fibromyalgia 
Poliomyositis 
Spondylolisthesis 


BOOP 


The spinous process of a vertebral body at the level of T5 will be in which position? 


At the level of transverse process above 

At the level of transverse process below 

Directly posterior 

Halfway between transverse process above transverse process of segment below 
Same plane as its own transverse process 


GBOOWP 


With regards to motion testing the thoracic in lateral flexion the following is true: 


A force directed close to midline will best influence the thoracic at T11-T12 
A force directed far from midline will best influence the thoracic at T1-3 

A force directed close to midline will best influence the thoracic at T8-10 

A force directed far from midline will best influence the thoracic at T11-12 
A force directed close to midline will best influence the thoracic at T1-T4 


HUOW> 


The posterior, inferior attachments of the diaphragm: 


Attach to the sternum 

Decreases lumbar lordosis during pneumonia 
Extends to L1 

Extends to L4 

Extends to Sl 


BOOUe 


Which of the following abnormal spinal curvatures has the most detrimental effect on 
diaphragmatic contraction? 


A. Decreased lumbar lordosis 
B. Decreased thoracic kyphosis 
C. Increased cervical lordosis 
D. Increased lumbar lordosis 
E. Increased thoracic kyphosis 


The respiratory diaphragm may become dysfunctional due to somatic dysfunction of which of the 


following structures? 


Ciranda.C2 

C5 to C7 

L4 and L5 

Rib 6 to Rib 12 
T1 to T4 


OD > 


Before attempting to manipulate the diaphragm directly, which of the following structures should 


be treated first? 


Cl and C2 

C5 to C7 

Ribs 1-5 and C3 to C5 
Ribs 6-12 and L1 to L3 
L4 and L5 


HUOW> 


te 


Lis In sidebending right at T4, the transverse process of T4 would: 


A. Be palpated as more prominent posteriorly on the right 
B. Be palpated as more inferior on the left 

Cy Blessonkis 

D. Move caudad on the right 

E. Translate backward on T5 


18. As measured by the COBB method, the normal range of thoracic kyphosis is? 


A. O-10 degrees 
Beeo-1S degrees 
C. 10-20 degrees 
D. 15-35 degrees 
E. 20-40 degrees 


19. A patient exhibits a T4-SRRL dysfunction. Of the following, which would be most likely elicited on the 
remainder of the physical exam that relates directly to this dysfunction? 


Neutraldysfunction 

Extension exacerbates rotational component 
Flexion exacerbates sidebending component 
Long restrictor dysfunction 

Short restrictor spasm 


BOOW S 


MATCHING: 
Each answer may be used once, more than once, or not at all. 


Which segments will manifest the autonomic viscero-somatic reflexes associated with each diagnosis? 


T1-T6 
TS-T9 
T10-T11 
T12-L2 
L3-L5 


AOOWP 


ZO: Duodenal Ulcer 

Zale Hepatitis 

Zan Angina 

23: Cancer in Sigmoid Colon 
24. Maxillary Sinus infection 


SINGLE ANSWER 
25.Which of the following is not found on a typical rib? 


Head 
Tubercle 
Shaft 
Rib-angle 
Tuberosity 


HoOWP> 


ZO. Which of the following statements is true? 


An ‘inhalation rib’ is a dysfunction where the rib is ‘stuck down’ 

An ‘exhalation rib’ is a dysfunction where the restriction is to exhalation 
The restriction for both inhalation and exhalation dysfunctions is the same 
In an ‘inhalation rib’, the rib more freely moves in inhalation 

In an ‘exhalation rib’ group dysfunction, the ‘key’ rib is the lowest most one 
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BOOWP 


ile When diagnosing dysfunction on a patient’s body, segments T10-11 are found to be Esso. 1 his 
dysfunction could most likely be a viscerosomatic response caused by the sympathetic outflow from 
which of the following structures: 


Uterus 

Descending colon 

Inferior mesenteric ganglia 
Superior mesenteric ganglia 
Celiac ganglia 


eae oe 


28. In relationship to the other thoracic vertebrae, the tip of the spinous process of T8 lies in: 


The same plane as the transverse processes of T7. 

The same plane as the transverse processes of T8. 

The same plane as the transverse processes of T9. 

The same plane as the transverse processes of T10. 

A plane that is approximately halfway between the T8 transverse processes and the T9 transverse 
processes. 


BOOWS 


Zoe Pump handle rib motion most dramatically affects which of the following geometric diameters: 


Decreases A-P diameter 
Decreases transverse diameter 
Increases A-P diameter 
Increases transverse diameter 
Increases coronal diameter 


BO OW & 


30. The superior articular facets of a thoracic vertebrae can be described as facing: 


Backward, downward, and laterally 
Backward, upward, and laterally 
Backward, upward and medially 
Forward, downward, and medially 
Forward, downward and laterally 


BOOWP 


31. The major factor in the stability of the thoracic spine is: 


The intact costal cage and costo-vertebral (costo-transverse) articulations 
The orientation of the articular facets 

The biomechanical relationships with the cervical and lumbar spine 

The shock absorbing quality of the intervertebral discs 

The spinal configuration of the thoracic kyphosis 


FOO pS 


MATCHING 


32-35 Match the manifestation of altered thoracic kyphosis to the appropriate level. 


A. Elevated blood pressure, infertility 
B. Photophobia, tachycardia, vertigo 
C. Elevated blood sugar, heart burn 
D. Premature ejaculation, PMS 
E. Delayed ejaculation 

Be. T1-T6 

33. Det oe a ™ 

34. Opti 

35. T12-L2 


(65) 


SINGLE ANSWER 


36. 


A 32-year-old female presents to your office with a chief complaint of 
mid-back pain. On examination you palpate a Type II dysfunction in the 
thoracic spine. This means you most likely found: 


A group dysfunction 

A segment that’s neutral, rotated right, and sidebent left 

A segment that’s extended, rotated right, and sidebent right 
A segment that’s neutral, rotated right, and sidebent right 
A segment that’s rotated right 


HOOWP 
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Chapter Seven 
The Lumbar Spine 


ANATOMY 


The lumbar vertebral bodies are the largest in the spine. Its body reflects the amount of weight it bears. The 
spinous processes are thick and broad, quadrangular in shape. It can be palpated with relative ease (with the 
possible exception of L5). 


The spinal canal is usually oval or heart shaped in cross section 
The transverse processes are longer than the thoracic process. 


The articular processes are oriented in the sagittal plane allowing for 
considerable flexion and extension (to be limited by ligaments and joint capsules), 
a moderate amount of lateral flexion, but little rotation. The superior and inferior 
articular processes are arranged so that the upper lumbar vertebra fits “inside” of 
the one below it, like a telescope. 


Disk structure has an annulus fibrosis that surrounds the nucleus pulposus 


Lumbar Vertebrae with a semifluid center that is deformable but not compressible. 


Adapted from the Dynamic 
Spine 
LANDMARKS - L4-L5 intervertebral disc space is at the top of the iliac crests. 


MUSCLES 


The spinalis, longissimus and iliocostalis forms the 
erector spinae group. 


The small muscles of the lumbar spine are the 
multifidus and rotatores. 


Quadratus lumborum which causes lateral flexion (side 
bending). 


Iliopsoas serves as the primary hip flexor. Increased 
lumbar lordosis is caused by the shortening of this 
muscle. It arises from T12 to L4 and attaches to the 
medial aspect of the proximal femur. 


lliopsoas 
FIRST THREE VERTEBRAE serve as attachment for: 

Quadratus Lumborum Adapted from the 
Adapted from the Dynamic Crura of the abdominal diaphragm Dynamic Spine 


ppine Erector spinae mass (from pelvis to the head) 


Latisimus dorsi (from the pelvis and lumbar to the shoulder and upper extremity) 


MOTION 


In the lumbar spine, the coupled motions of rotation and side bending are classified as Type I, where rotation 
to one side is accompanied by side bending to the opposite side in neutral. This motion is guided by the 
orientation of the facet joints and also by the forces which act on these joints. 


Typically the joint plane is oriented close to the sagittal plane. This allows for the main motion of the lumbar 
spine flexion and extension. There is some lateral flexion, but very little rotation. Occasionally, the lower 
lumbar facets will turn toward the coronal plane, like the thoracics. This allows for a greater degree of 
rotation at those levels, but it can contribute to instability. 
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Motion of L5 influences motion in the sacrum: 
Side bending causes a sacral oblique axis on the same side 
Rotation of L5 causes the sacrum to rotate to the opposite side. 


LUMBOSACRAL ANGLE (FERGUSON’S ANGLE) This angle is formed by the 
intersection of a horizontal line and the line of inclination of the sacral base. The 
angle is usually between 25° and 35°. An increase in this angle often causes low 
back pain. 


TESTS FOR THE LUMBAR SPINE 
HIP DROP TEST 


This checks for the ability of the lumbar spine to sidebend. With the patient 
standing, the physician places their hands on the superior aspect of the iliac 
crests. The patient is told to bend one knee without lifting the heel from the floor. 
The lumbar spine should be sidebend toward the opposite side of the bent knee. 
This should produce a smooth convexity of the lumbar spine on the same side as 
the flexed knee. The iliac crest should drop approximately twenty-five degrees on 
the side of the bent knee. The test is positive if there is a drop of less than 25E. 
This is indicative of having a somatic dysfunction in the lumbar spine. 


STRAIGHT LEG RAISING (SLR) TEST (LASEGUE’S TEST) 


Figure 2 Lumbosacral angle 
(S1- horizon) (Ferguson's angle). 


This is a test that helps decide if there is either a herniated disc or sciatic 

nerve compression. The patient is supine. Grasp the leg under the heel and From the Osteopathic Glossary 
bend the leg up until there is pain or about 70°-80°. If there is pain, it can be 

due to piriformis syndrome, also called pseudodisc disease (see next chapter), 

hamstring tightness, a herniated disc or sciatic nerve compression. 


BRAGGARD’S TEST 


If the patient experiences pain on the SLR (straight leg raising test), then drop the leg to where the pain goes 
away. When the pain is gone, dorsi-flex the foot and see if pain occurs. If there is pain, then there is tension 
on the sciatic nerve. A negative test means the pain was due to tight hamstrings. 


LUMBAR DYSFUNCTIONS 


L1 and L2 are the only lumbar vertebrae with white rami. Therefore, lumbosacral and sacral pain can present 
in the L1-L2 somatic dermatomes in the pelvic region. 


10% OF PATIENTS WITH BACK PAIN MAY HAVE A MEDICAL OR SURGICAL CAUSE 
GU CAUSES - Kidney stones, infections, prostate or bladder irritation, salpingitis, ovarian masses, etc. 
GI CAUSES - Diverticulitis, cancers of the descending or sigmoid, IBS 
Metastatic cancers, appendicitis, etc. 


HEMATOLOGIC- Multiple myelomas 


LUMBAR STRAIN AND SPRAIN 
Definition-microscopic or macroscopic injury to the soft-tissues of the body. 
The injury may be acute (micro or macroscopic) or chronic (microscopic) 
These may be termed strains or sprains. 
STRAIN - a soft-tissue injury to the muscles or tendons. 
SPRAIN -ligamentous injury 


Most lumbar strains are first degree strains. They refer pain into the low back buttock, and posterior lateral 
thigh. The patient complains of achiness and muscle spasms. Pain is usually increased with activity or 
prolonged sitting or standing. 
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This may cause somatic dysfunction of the lumbar spine with rotation of the lumbar vertebrae. Use of any 
form of OMT is acceptable. In the acute phase soft tissue techniques and indirect techniques seem to be 
more beneficial. Direct technique carry a likelihood of exacerbating problems, by increasing sympathetic 
drive and propagating sympathetic input. 


For the 90% of patients without a medical or surgical primary cause, OMT: 
supports the body’s homoeostatic mechanisms 
removes somatic input to facilitated cord segments 
makes the patient more comfortable 
encourages recovery and keeps the patient moving 
The use of hot and cold packs, NSAIDS, low dose opiods, and/or muscle relaxants may be beneficial. 


BED REST FOR MORE THAN THREE DAYS IS NOT BENEFICIAL. Getting the patient up and moving is the 
best thing for the patient. 


LUMBAR HERNIATED DISCS 


IN ALL CASES OF LOW BACK PAIN ALWAYS ASK AND DOCUMENT IF THERE IS ANY BOWEL OR 
BLADDER INCONTINENCE. CAUDA EQUINA SYNDROME IS A SURGICAL EMERGENCY, AND MUST BE 
RULED OUT 


Herniated discs in the lumbar spine are common 


Greater than 95% occur between L4-L5 or L5-S1. The herniated disc puts pressure 
on the nerve root on the level below it. For example, L5-S1 disc herniation puts 
pressure on the S1 nerve root. Herniated discs may cause radiation of pain into 
the leg or legs in a dermatomal fashion. The pain is made worse with straight leg 
raising test or flexion of the lumbar spine. The pain is usually burning or shooting. 
There may be sensory loss or loss of deep tendon reflex. 


DIAGNOSTIC TESTING: 


MRI is required to confirm the presence of an HNP. However, finding an HNP on 
MRI does not mean that it is the source of the back pain. 40% of patients over age 
40 who have never had any history of back pain have herniated discs on MRI! 


TREATMENT Patrick Soto, D.O. 


In addition to medication for pain and possibly the use of oral steroids, OMT can be used. Bed rest should be 
limited as in a sprain and strain. OMT can be used to help open the disc space using muscle energy, LAS, 
counterstrain by reducing muscle spasm around the herniated disc. HVLA has a relative contraindication. 


Less than 5% require surgery. This is only after conservative treatment, which includes epidural steroid 
injections, have failed. 


MANAGEMENT OF THE PATIENT WITH LUMBAR CONGENITAL ANOMALIES 


Those defects in development of body form or function that are present at the time of birth are called 
developmental or congenital anomalies. 


INCIDENCE 


Detectable at birth-3% of the total population 
Detectable at one year of age- 6% of the total population 
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LOCALIZED ABNORMALITIES 

Aplasia - failure of bone to form 

Hypoplasia - failure to grow to normal size 
Dysplasia - abnormal growth 

Hypertrophy - overgrowth 

Supernumerary Parts - extra vertebra or digits 
Arrested Development - spina bifida 
Sacralization of a lumbar vertebrae 


Lumbarization 


GENERAL ABNORMALITIES 


Epiphyseal Growth Plate 

Achondroplasia 

Congenital imbalance of bone deposition and bone resorption 
Osteogenesis imperfecta 


LOCALIZED CONGENITAL ANOMALIES OF THE SPINE 


SPINA BIFIDA - the most common congenital abnormality of the spine and includes varying degrees of 
incomplete bony closure of one or more neural arches. May occur at any level, 
but most frequent at L5-S1. Usually this is last portion of vertebral column to 
close. Most significant problem is not bony defect, but associated neurological 
deficits due to defective development of spinal cord. 


SPINA BIFIDA OCCULTA - It is the mildest degree of spina bifida. It occurs 
without any external manifestation. It is detectable only by x-ray, CT-scan, 
etc. and occurs in about 10% of the population. Rarely associated with a 
neurological deficit 


When some external manifestation is present like a dimple, hairy patch, 
pigmentation, or hemangioma there is usually an underlying defect more likely to 
be complicated. 


Patrick Soto, D.O. 


SPINA BIFIDA WITH MENINGOCELE 
Little or no neurologic deficit at birth. However, one may develop with spinal growth. 
SPINA BIFIDA WITH MENINGOMYELOCELE 


Always associated with serious neurological deficit, i.e.,bowel and bladder incontinence, sensory/motor loss 
in lower extremities or nerve root only involvement. Usually there is flaccid paralysis. If there is spinal cord 
involvement then there is spastic paralysis. 


SPINA BIFIDA WITH MYELOCELE 


(Rachischisis) This is the most severe form and infections are common with death during infancy due to 
sepsis. 


OSTEOPATHIC MANIPULATIVE TREATMENT OF SPINA BIFIDA 
You will generally be treating patients with “occulta.” 
Ligamentous asymmetry and abnormal loading stress are common cause of pain. 


There are some reports of sacral base unleveling due to spina bifida occulta. Therefore, evaluate for heel-lift 
therapy. 
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Most OMT will be myofascially oriented i.e. 


Soft-tissue 

Myofascial release 

Counterstrain 

Ligamentous Articular Strain (Balanced Ligamentous Tension) 


Know the differences in the Spina Bifida and the OMT for Spina Bifida Occulta 


OSTEOPATHIC MANAGEMENT OF SPONDYLOLISTHESIS 


SPONDYLOLISTHESIS - Forward slipping of one vertebral body (and the spinal column above it) most 
commonly occurring at L5 on S1 (85-90%), followed by L4 on L5 or L3 on L4. 


SIX CLASSIFICATIONS OF SPONDYLOLISTHESIS 


CONGENITAL SPONDYLOLISTHESIS - Less common than non-congenital and are associated with congenital 
abnormality of the posterior facet joints, or elongation of the pars interarticularis. May be associated with 
spina bifida. 


Anterior displacement of L5 is usually severe. It may cause: 
Cauda equina symptoms 
Nerve root impingement 
Back pain with or without sciatica, usually presenting during childhood 


ISTHMIC - Most common type. It is 2 times greater in males but females are six 
times more symptomatic. The defect is in the pars interarticularis. 


SPONDYLOLYTIC SPONDYLOLISTHESIS - This can be bilateral or unilateral. 


DEGENERATIVE - Secondary to degenerative changes in the facet joints or 
intervertebral discs. It is seldom before age 40 and more common in women than men. 
Its hallmark is instability of L4¢ on L5 and chronic low back pain. Patrick Soto. D.O. 


TRAUMATIC - There is a fracture in vertebra other than pars articular processes or 
pedicles. 


The slippage occurs gradually and may not be detected on initial X-ray. 


PATHOLOGIC - Very rare and are caused by generalized or localized disease such as Osteogenesis imperfecta, 
infection or tumor. 


POST-SURGICAL - This is due to excessive damage to facet joint and/or pars during surgery for HNP or 
stenosis. 


CLINICAL PRESENTATION OF SPONDYLOLISTHESIS 


Intermittent pain usually following a stressful injury (strain, sprain) 
Aggravated by activity (running, walking, standing) 

Relieved by rest 

Bilaterally tight hamstrings 

Secondary ‘thoracic’ and Tumbosacral’ kyphosis 

Loss of waistline 

Patient may flex hips and knees somewhat 

Widens base of support, shortens stride in gait 

Waddling gait 

Decreased straight leg raising secondary to tight hamstrings 
Spinous process step-off with grade II to III 

Usually easier to feel with non-spondylolytic type 
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f L4-L5. (From the CD “THE DYNAMIC SPINE.) 


MRI of Spondylolithesis o 


NEUROLOGIC EXPRESSIONS OF SPONDYLOLISTHESIS 


Paresthesias 
Pain in legs (sciatica) 
Sensory loss 
Rarely, reflex change 


OBSTETRICAL COMPLICATIONS 
May narrow pelvic inlet making normal delivery difficult or impossible. This will result in a caesarian section. 
This is frequently seen in cases of congenital spondylolisthesis. Pregnancy may exacerbate slippage. 
RADIOGRAPHIC EVALUATION 

AP and lateral views usually ordered for initial work-up 

Oblique views for spondylolysis 

Collar on “scotty-dog” is broken 

Can break vertebral body into quarters 

Slip can be Grade I (0-25%), II (26-50%, III (51-75%), or IV (76-100%) 

Grade II or more have most symptoms 
OPERATIVE MANAGEMENT 

When conservative treatment fails (including exercise program) 

Grade III or Grade IV in an adolescent 

Radiographic evidence of slip progression 

Severe and/or progressive neurologic deficits 


Development of scoliosis-which is directly related to spondylolisthesis 
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OMT FOR SPONDYLOLISTHESIS 


This can be used for treating 1st or 2nd degree slippages. However, you must not put undo stress directed 
anteriorly through unstable level (especially with pars defect). 


Prone soft-tissue techniques are contraindicated. 


Most OMT will be myofascially oriented such as soft tissue, supine hip flexion and frog techniques, lateral 
recumbent soft tissue techniques, myofascial release, and lumbar and sacral release and/or traction 
techniques. 


If an articular based dysfunction exists, treat primarily with muscle energy, NOT HVLA. 


Lateral recumbent gapping technique can be used if the defect is relatively stabile with no neurologic 
symptoms. 


RETROLISTHESIS (Backward Spondylolisthesis) may be treated with soft-tissue (prone position) or 
Mackenzie extension exercises. 


KNOW THE DIFFERENT KINDS OF SPONDLYLOLYSTHESIS AND ITS VARIOUS TREATMENT 
APPROACHES 


FACET TROPISM 
Facet Tropism causes asymmetrical lumbar facet joints causing “trick back” most commonly found at L5-S1. 


Typically, lumbar facets are in sagittal plane, but at L5-S1 vary toward coronal causing hypermobility in 
rotation in one direction, bony restriction in one rotational direction and capsular restriction in the other. 


OMT TREATMENT FOR FACET TROPISM 
On the side of hypermobility you can use: 

Counterstrain 

Myofascial release 

Facilitated positional release (FPR) 
TRANSITIONAL LUMBOSACRAL SEGMENTS 
Lumbarization - S1 fails to fuse to S2 
Sacralization - L5 is incorporated into Sl 


Supernumerary vertebra - Very rare 


LUMBARIZATION 


The patient may have a true lumbar form making it appear as though six (6) lumbar vertebrae are present. 
Other times, S1 may be partially lumbarized. This will change postural forces and motion patterns and 
can increase stress on disc and ligaments. The patient may have pseudoarthrosis (false joint between and 
symphysis (abnormal fusion). 

SACRALIZATION 


The patient may have the appearance that there are only four (4) lumbar vertebrae. LS may be only partially 
sacralized meaning there is unilateral sacralization. These are more symptomatic (studies show increased 
work loss). Bilateral sacralization is less symptomatic. There may be pseudoarthrosis and symphysis present. 


PSEUDOARTHROSIS IN LUMBARIZATION AND SACRALIZATION 


The transverse process may articulate with the sacrum or the ilium. This may cause impingement on nerve 
root or ligamentous trauma. 
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OSTEOPATHIC MANIPULATIVE TREATMENT OF LUMBARIZATION AND SACRALIZATION 


Motion can be very unusual with pseudoarthrosis and/or symphysis. Usually, HVLA is difficult or 
contraindicated in partially transitional segments. In such cases, OMT should be limited to soft tissue, 
myofascial release, or muscle energy. It must be determined if any movement at anomalous level is possible 
as you may have to treat distal or proximal segments. 


OSTEOPATHIC MANAGEMENT OF LUMBAR ANOMALIES 
Usually conservative: 

Rest or immobilization (bracing) 

Stretching and therapeutic exercise 

Major emphasis on abdominal strengthening 

Aquatic exercise programs or swimming 

Analgesics, NSAIDS, muscle relaxants 

OMT 


Avoidance behavior 


88 


Chapter Seven Questions 
The Lumbar Spine 


Mechanical problems (including somatic dysfunction) make up approximately what percentage of 
complaints of low back pain? 


BOOWP 
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Which of the following can not directly cause a radiculopathy? 


Tumor of the spinal cord 
Spinal stenosis 

Infection of disk 
Herniation of disk 
Increased foraminal size 


BOOWS 


In the course of a routine physical exam of a 32-year-old Caucasian female, her right leg is found 
to be apparently 1/2 inch shorter than the left. Which of the following somatic dysfunctions would 
most likely be present? 


Inferior navicular on the left 

Left sphenobasilar torsion 

L1-L5 NS,R, 

. Right on right sacral torsion 
Piriformis hypertonicity on the right 


HoOOW> 


While evaluating the gait of a 40-year-old male with complaint of low back pain, you note that 
he takes shorter steps with his left leg than with his right. Which of the following somatic 
dysfunctions would most likely produce this gait abnormality? 


Hypertonic left rectus femoris 
Hypertonic right psoas muscle 
L1 ERSL 

Left unilateral sacral flexion 
Left posterior fibular head 


Pt 0d 


In a typical lumbar vertebra, the spinous process would best be defined as the midline structure 
that is formed by the junction of which of the following? 


Anterior articular processes 

. Body and vertebral foramen 

. Lamina 

. Pedicles or pars interarticularis 
Transverse processes 


HoOW> 


The range of vertebra within which the spinal cord normally ends is: 


T8-L1 
T10-L1 
T12-L3 
. 12-b5 
L1-L2 


HUE 
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A patient presents with a chief complaint of back pain. The best sequence of Osteopathic 
structural assessment is which of the following: 


A. Intersegmental, Regional (Passive), Regional (Active), Observation 
B. Regional (Passive), Observation, Intersegmental, Regional (Active) 
C. Observation, Regional (Passive), Regional (Active), Intersegmental 
D. Observation, Intersegmental, Regional (Passive), Regional (Active) 
E. Observation, regional (active), regional (passive), intersegmental 


The standing lumbar motion test which will usually give the most amount of movement is: 


Rotation 
Flexion 
Extension 
Sidebending 
Compression 


BOOS 


The orientation of the facets in the lumbar region most significantly permits which of the 
following? 


Flexion 
Abduction 
Sidebending 
Rotation 
Translation 


BOOWS 


The orientation of the facets in the lumbar region most significantly limits which of the following? 


Flexion 
Abduction 
Sidebending 
Rotation 
Translation 


BUOW> 


In the standing lumbar forward bending evaluation, the most important aspect for determining 
normal function is that the: 


Fingers touch the floor 

Hips fully flex 

Lumbar spinous processes appear to separate throughout flexion 
Posterior superior iliac spines move cephalad 

Trunk moves greater than 45 degrees 


BOOW S 


Which of the following would be the most important to ask a patient with low back pain? 


What insurance do you have? 

Do you have bowel or bladder incontinence? 
What kind of work do you do? 

Have you ever had spinal manipulation? 
What is the name of your next to kin? 


FOOW 


A patient complains of increased leg pain when coughing or sneezing. This would most likely 
indicate the presence of: 


A respiratory infection 
Herniated disc 

Scoliosis 

Thoracic somatic dysfunction 
Severe lumbar lordosis 


HOOWP 
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Grade 2 spondylolisthesis has a slippage of: 


0-10% 
10-25 
25-50% 
50-75% 
75-100% 


BOOWP 


Treatment of Grades 1 and 2 spondylolisthesis consists of: 


Flattening the lumbar lordosis 
Increasing the lumbar lordosis 
Prone soft tissue techniques 
Prohibiting abdominal support 
Wearing high heels 


FOOWS 


Definitive diagnosis of spondylolisthesis is by: 


AP lumbar x-ray 

CT scan 

History 

Lateral lumbar x-ray 
Palpation 


BOOWP 


A 48-year-old patient presents with extreme weakness and fatigue of his lower extremities. On 
physical exam, his deep tendon reflexes are absent at the patella and Achilles, but normal in the 
upper extremities. X-rays are ordered and show moderate narrowing of the disc spaces at L3-4 and 
L4-5. When reporting these findings to the patient, he now admits to a sense of being unable to 
control his bowels. What would be the most appropriate step to take at this point? 


Begin myofascial release and soft tissue lumbar traction 
Recommend an anesthesia consult for epidural steroids 
Recommend an aquatic aerobic course 

Recommend an immediate neurosurgical consultation 
Begin treatment with muscle energy followed by HVLA 


BOOS 


The reason for choosing the above step is that the patient appears to have: 


Cauda equina syndrome 
Degenerative disc disease 
Somatic dysfunction 
Spondylolisthesis 
Spondylitis 


We Oe 


Which of the following is the first to become tender when there is lumbosacral postural 
decompensation? 


Anterior longitudinal ligament 
Nliolumbar ligament 
Lumbosacral ligament 
Posterior longitudinal ligament 
Sacrospinous ligament 


BUS 


The lumbar plexus is formed within the belly of which of the following? 


Latissimus 
Longissimus 
Multifidus 

Psoas 

Quadratus lumborum 
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On examining a patient with acute, severe psoas muscle spasm, which of the following would be 
most likely? 


Antalgic gait (hip) 

Inability of patient to lie prone 

Knee locked in extension on affected side 
Posterior thigh and calf numbness 

Weak Achilles reflexes 


AOOWP 


A 28-year-old female presents with severe left sided low back pain. Associated pain with discrete 
trigger points are noted at the gluteal, trochanteric, and inguinal regions. Paravertebral spasm is 
found from the lower rib cage through L5. The patient, once lying prone, can’t roll over onto her 
back. She has been taking a narcotic analgesic, and is now nauseous and is concerned that she 
might have a kidney stone. Which of the following muscle-ligament relationships is most likely to 
produce the above scenario? 


Gluteus medius-sacrospinous ligament 
Longissimus-anterior longitudinal ligament 
Multifidus-ligamentum flavum 

Psoas major-posterior longitudinal ligament 
Quadratus lumborum-iliolumbar ligament 


BOO > 


Your 65-year-old male patient presents to the office with lower back pain. Physical examination 
reveals loss of the lumbar lordotic curve. Further examination reveals weakness of the plantar 
flexors of the right ankle. There is exquisite pain on percussion of the spinous process of L4 and 
LS. The patient has a fever of 101.5 degrees F. 


Loss of the lumbar lordosis in this case suggests which of the following: 


Lumbar paravertebral muscle contracture 
Omental obesity 

Paravertebral muscle guarding reaction 
Spondylitis 

Weakened abdominal musculature 


UW 


The presence of a fever in this patient strongly suggests that you should consider which diagnosis: 


Perirectal abscess 
Vertebral osteomyelitis 
Coexisting sinusitis 
Streptococcal endocarditis 
Pyelonephritis 


HUOWP 


Pain on percussion of the spinous process is indicative of which of the following conditions: 


Herniated lumbar disc 
Facet syndrome 
Metastatic cancer 
Spondylolisthesis 
Poliomyelitis 


FOOW > 
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After seeing a patient in your clinic for lower back pain accompanied by soft tissue swelling and 
somatic dysfunction in the same area, he requests a return to work note. You write a note that 
your patient is physically fit to return to work the next day and he leaves your clinic satisfied. The 
next day you receive a phone call from your patient’s boss who is requesting clarification on the 
type of treatment given in the previous month. What information can you give your patient’s boss? 


Any information regarding the patient’s treatment may be disclosed because once a return to 
work note is written at the patient’s request, he/she gives up all rights of confidentiality. 
None, in this case it is not appropriate to divulge anything more than a patient’s fitness to 
return to work. 

Only the diagnosis may be given, however, the specific type of treatment is confidential and 
may not be disclosed 

Only the frequency of visits may be disclosed, but not the treatment. 

The type of treatment may be given, e.g., HVLA, myofascial or soft tissue, but the precise 
dysfunction may not be disclosed 


BYoOS> Sie 


You are evaluating a X-ray of a patient’s L-spine. You notice a linear lucency through the L5 pars 
interarticularis and a forward shifting of LS on S1. What is your diagnosis: 


Ankylosing spondylitis 
Somatic dysfunction LS FRLSL 
Spondylosis 

Spondylolysis 
Spondylolisthesis 


BOOW S 


A 45-year-old patient who presents with back pain for 2 months, brings in X-rays/MRI (without 
report), and wants to know what he has. You see incomplete bony closure of the posterior lamina of 
L4. What do you tell your patient he has? 


Facet Tropism 
Spina Bifida Occulta 
Spondylosis 
Spondylolysis 
Spondylolisthesis 


BOOWP 


Your mother-in-law has back pain and tells you that she was told by a doctor that she has grade 2 
Spondylolisthesis of L4. She didn’t understand the doctor and wants you to tell her what she has. 
What do you tell her? 


Pain medications will usually be enough for this pain 

The doctor is incorrect, this condition doesn’t exist 

This is caused by a break in one of the vertebrae of your back 

You have a fracture of one of the vertebrae of your back and there is a 60% forward motion of it on 
the one below it 

E. You will probably need surgery for this problem 


UOWS 


A faxed copy of an X-ray report is sent to your office from the radiologist’s office. The bottom, including 
‘Impression’, was cut off and the office is now closed. You read: “there is a scotty dog collar lucency 
noted at L5 without any AP displacement.” What does the patient have? 


A. Facet Tropism 

B. Spina Bifida Occulta 
C. Spondylosis 

D. Spondylolysis 

E. Spondylolisthesis 
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Which of the following is true regarding osteopathic management of congenital lumbar anomalies? 


HVLA techniques are usually very helpful in these cases 

OMT will often cause improvement in the bony abnormality 
OMT is started early as most abnormalities are picked up early 
Surgery is more often indicated and OMT can support this 

The goal is to balance the myofascial system is much as possibl 


BOOWr 


MATCHING 


Match the type of Spondylolisthesis with the appropriate etiology. Each answer may be used once, more than 
once, or not at all. 


Type-I 
Type-Il 
Type-Ill 
Type-IV 
Type-V 


HOOWP 


Degenerative (arthritis) 

Dysplastic (congenital) 

Isthmic (pars interarticularis defect) 

Pathogenic (cancer) 

Traumatic (fracture other than at pars interarticularis) 


SINGLE ANSWER 
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Which of the lumbar vertebra is subject to the greatest number of congenital anomalies: 


ff WwW ND 
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When treating the lumbar spine, stretching the paravertebral muscles by pulling them perpendicularly 
away from the spinous processes is known as what kind of technique? 


Counterstrain 

Cranial 

HVLA 

Muscle energy 

Soft Tissue Technique 


BOOWS 


The greatest load on the lumbar spine is when 


The person is laying on their back 
The person is laying on their side 
The person is standing 

The person is sitting 

The person is bending from the waist 


moO > 


In a person with normal cervical and lumbar lordotic curves and a normal thoracic kyphosis, the 
lumbar spine will weight bear on: 


The anterior and posterior longitudinal ligaments 
The bodies 

The facets 

. The spinous processes 

The transverse processes 


BOOW> 
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In non-neutral somatic dysfunction lumbar E RLSL, which of the following statesments is true? 


fot 
BE: 


Cc. 
D. 
E. 


In sidebending, the left transverse process is approximate with the segment above 


In sidebending, there will a slight approximation of the right transverse process from the 
segment above from the segment below 


In rotation, the left transverse process will be relatively anterior 
In rotation, the right tranverse process will be relatively posterior 
In rotation, the motion is restricted toward right rotation and moves slightly in left rotation 


If L4 is ERRSR, which of the following would be most correct: 


mOOW> 


LS and L3 would also be dysfunctional 


. The rotational component is exacerbated with the patient in extension 


The rotational component is exacerbated with the patient in flexion 


. The spinous processes will rotate to the side of the rotational component 


That the patient should also have pain radiating down the left leg 
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Chapter Eight 
The Pelvis and Sacrum 


ANATOMY 
The pelvis consists of three joints: 
Two sacroiliac joints 
One pubic symphysis 
2 INNOMINATES + 1 SACRUM = PELVIS 


Each innominate bone consists of three bones that fuse in late adolescence 
ilium, ischium and pubes. 


SACROILIAC JOINTS can be described being as appearing kidney, L, or C 
shaped in a sagittal plane. In a coronal plane, the contour of the sacroiliac 
joint is, generally, convex superiorly, and concave inferiorly. They aid in Patrick Soto, D.O. 
vertical stability. 


PUBIC SYMPHYSIS is a cartilaginous joint with a fibrous disc that allows for twisting or rotational movement 
of the innominate about a transverse axis running through the joint. It can shear or glide in the following 
directions: 


Superior /inferior 
Anterior/ posterior 
Sacroiliac Patterns during the Gait Cycle 
Weight bearing innominate rotates anteriorly 
Ipsilateral sacrum begins to move posteriorly 
A contralateral sacrum then moves anteriorly 
The sacrum is, theoretically, moving about a right oblique axis toward the right 
Right sacral torsion movement results 
Example: Right Heel Strike! 
Resultant movement patterns are, therefore: 
Right anterior innominate rotation 
Right on right sacral torsion 
Left posterior innominate rotation 


Shear forces are simultaneously taking place at pubes 


INNOMINATE DYSFUNCTION 
Clinical History 
Unilateral low back pain, occasionally may be bilateral 
Posterior buttock, thigh and leg pain 
Limp (antalgic gait) 
Sciatic like pain 
Pubic pain 
Inguinal pain 
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Physical Findings 

Static: Asymmetry of anatomical landmarks in the pelvis 
ASIS may be: 

Cephalad and lateral 

Caudad and medial 

Ventral prominence/less prominence 

Will be more grossly asymmetrical than PSIS 
PSIS may be: 

Cephalad and lateral 

Caudad and medial 

Less grossly asymmetrical than ASIS 

Opposite the characteristic of ipsilateral ASIS 
Pubic Tubercles may be: 

Superior 

Inferior 

Lateral 

Medial 
Internal or external rotation asymmetry in lower extremities 
Subjective Palpatory Findings: Pain at the sacroiliac joint, inguinal region, or pubic symphysis 


Tissue Texture Changes: Tightness or tension at the Iliolumbar ligament or sacral sulcus 


DIFFERENTIATING ILIOSACRAL VS. SACROILIAC DYSFUNCTION 


The joint between the sacrum and the innominate bones is the Sacroiliac Joint. The pelvic rock test is 
usually performed to determine any type of sacroiliac or iliosacral dysfunction. However, dysfunctions may be 
termed iliosacral or sacroiliac depending on the forces affecting the joint. 


MOTION TESTS 
PELVIC ROCK TEST: 


The physician places his hands on the ASISs of the supine patient. He places a dorsal force alternately on 
innominate at a time, feeling for a difference in spring or mobility. If there is a difference in spring or mobility, 
there is probably a pelvic dysfunction. 


Standing and seated flexion is used to distinguish between innominate and sacral somatic dysfunction. 
STANDING FLEXION TEST (Test for Sacroiliac Motion) 


The patient stands with feet apart. The physician places their thumbs on the inferior aspect of the PSIS’s. 
The patient is instructed to bend forward and the physician watches the levels of the thumbs on the PSISs. 
(This is best seen with the physician’s eyes at the level of the PSISs.) If at the end of forward bending, the 
PSISs are not level, then the test is positive. The side that is high is the positive side. If the test is positive 
then proceed to the seated flexion test. A STANDING FLEXION TEST ONLY TELLS WHICH SIDE MAY BE 
DYSFUNCTIONAL! 


SEATED FLEXION TEST (Test for Iliosacral Motion) 


The patient sits with knees apart with feet on the floor. The patient is instructed to bend forward and the 
physician watches the levels of the thumbs on the PSISs. (This is best seen with the physician’s eyes at the 
level of the PSISs.) If at the end of forward bending, the PSISs are not level, then the test is positive. The side 
that is high is the positive side. 
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DIAGNOSIS: 


If the standing flexion is positive and the seated flexion test is negative, the somatic dysfunction is in the 
innominates or the lower extremities. 


If the standing flexion is positive, and the seated flexion test is also positive, then the somatic 
dysfunction is in the sacrum. 


LUMBOSACRAL SPRING TEST 


The patient lies in the prone position. The physician presses on the lumbosacral junction with the heel of 
their hand with a rapid springing motion. If there is little or no motion, then the test is positive indicating a 
possible posterior sacral dysfunction 


THE SPHINX TEST (Backwards Bending Test) 


To discriminate between an anterior and posterior dysfunction of the sacrum. The doctor has the patient prop 
up on their elbows. With the patient prone the physician checks the sacral base by placing their thumbs on 
the superior sacral sulci. Normally during lumbar extension, the sacral base tips anteriorly. If the sacral base 
is rotated anteriorly or unilaterally flexed, the discrepancy of the superior sacral sulci will disappear. This is a 
negative test. If the sacral base is rotated posteriorly or unilaterally extended, the discrepancy of the superior 
sacral sulci will be exacerbated (because a posterior rotation of the sacrum cannot rotate anteriorly). This a 
positive test. 


A POSITIVE SPHINX TEST MEANS THAT THERE IS A BACKWARD SACRAL TORSION (THE SACRAL 
BASE HAS MOVED POSTERIORLY) 


TYPES OF INNOMINATE DYSFUNCTIONS 
Anterior Innominate Dysfunction 
Less common than posterior dysfunction 
ASIS caudad 
PSIS cephalad 
Sacroiliac joint motion restricted! 
Straight leg raising increased/decreased 
Internal rotation of lower extremity 
Posterior Innominate Dysfunction 
More common than anterior dysfunction, but: 
Less common than L5 dysfunctions 
ASIS cephalad 
PSIS caudad 
Sacroiliac joint motion restricted! 
Straight leg raising severely reduced 
External rotation of lower extremity 
Rotational (Anterior and Posterior) Innominate Dysfunctions are Physiological! 


That is, they follow movement patterns that occur normally during: gait, bending, twisting, etc. 


oh 


SUPERIOR INNOMINATE DYSFUNCTIONS 

(Superior Shear, Upslipped Pelvis) 

ASIS and PSIS are superior/cephalad on the symptomatic side 
Pubic ramus may be superior/cephalad on the symptomatic side 
Motion asymmetry/restriction with freedom superiorly 

More common than Inferior Dysfunction 


Caused by stepping off a curb, slips, etc. 


INFERIOR INNOMINATE DYSFUNCTIONS (Inferior Shear, Downslipped 
Pelvis) Superior Shear 


ASIS and PSIS are inferior/caudad on the illustration by-Rattickssato, D2, 
symptomatic side 

Pubic ramus may be inferior/caudad on the symptomatic side 
Motion restriction/asymmetry with freedom inferiorly 

Less common that superior dysfunction! 

Shear Dysfunctions are Non-Physiological ! 


They occur in directions not normally associated with sacroiliac motion. 
They must be treated before physiological dysfunctions ! 


INNOMINATE FLARE DYSFUNCTIONS are named in accordance to the 
rotation of the innominate in relation to a vertical axis. The umbilicus 
Illustration by Patrick Soto, D.O. can be used as reference point for the 

anatomical midline. 


OUTFLARE 


Using the ASIS as the point of reference, the ASIS on the side of the 
positive standing flexion test is more lateral as compared to the opposite 
side 


INFLARE 


Using the ASIS as the point of 
reference, the ASIS on the side of the 
positive standing flexion test is more Outflares 

medial as compared to the opposite side _ 'llustration by Patrick Soto, D.O. 


PUBIC DYSFUNCTIONS 


Torsional Pubic Dysfunctions are not purely pubic. They area 
combination of innominate rotational and/or sacral dysfunctions 


Compression Dysfunctions: Pubic Symphysis are tender bilaterally, 
and are an infrequent dysfunction of the pelvis. Patients present with 
bilateral pubic tenderness. 


Inflare f Fl : . ; 
illustration by Patrick Soto, D.O. Separation Dysfunctions: Gapping at the pubic symphysis can occur 


post-traumatically, but very common post-vaginal delivery! A sulcus 
may be palpable at pubic symphysis. There may be midline pain over 
pubes with potential urinary symptoms 
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THE SACRUM 
ANATOMY 


Bone and Landmarks 


The sacrum is the fusion of five sacral vertebrae. The anterior portion of the 
first segment (S1) is known as the sacral promontory. The top of the sacrum 
is known as the sacral base. The bottom is known as the apex. 


The sacrum contains four bilateral foramen, lateral to the sacral tubercles. 
Dorsal and ventral rami from sacral nerves pass through these foramina. 


MUSCLES 
Pelvic Diaphragm is composed of the levator ani and coccygeus muscle. 


Piriformis - attaches at the inferior anterior aspect of the sacrum and 
inserts on the greater trochanter of the femur. 


ACTION: it externally rotates and extends the thigh. It abducts the thigh 
when the hip is flexed. 


INNERVATION: S1 and S2 nerves 


Clinical Implications - a little over 10% of the population has all or part of the 
sciatic nerve which runs through the middle (belly) of the piriformis muscle. 
This can cause disk like symptoms if the muscle becomes spastic or hypertonic 
causing piriformis impingement syndrome. 


Generally, this is seen more in females than males, and they complain it’s 
easier to stand than to sit. 


TYPES OF SACRAL MOTION and L5 MOTION 
Postural Motion - The sacral base moves anteriorly with backward bending. 


The motion occurs through the transverse axis of S3. 


Respiratory Motion - When inhaling, the sacral base moves posterior or 
backwards. When exhaling, the sacral base moves anterior or forward. Motion Patrick Soto, D.O. 
occurs through the transverse axis of S2. 


Inherent Motion - This refers to the motion that occurs during 
craniosacral flexion and extension. During craniosacral flexion 

the sacral base flexes which is similar to physiologic extension. 
(Remember craniosacral motion is based on the movement of the 
sphenobasilar junction.) During craniosacral extension, the sacral 
base extends which is similar to physiologic flexion. Motion is 
through the transverse axis of S2. (PLEASE NOTE: Sometimes 

the term nutation is used to describe craniosacral extension and 
counter nutation is used to describe craniosacral flexion. This is not 
a correct usage of the terms. Nutation and counter nutation describe 
motion during dynamic motion as described by Kapanji) See the 
chapter on craniosacral manipulation. 


1 - Primary respiratory (OCF) 
2 - Superior -respiratory 

3 - Middle - postural 

4 - Inferior - ilial/pelvic 


Figure 24 Sacral transverse axes. 


From the Osteopathic Glossary 
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Dynamic Motion - During weight bearing, the sacrum moves from an 
Se ee ae Right oblique Qblique axis to an oblique axis. When you shift your weight during the 
S ei gait cycle, the axis changes. For example, during the swing phase of 
Superiorasis the right leg, the weight is on the left leg and left side of the sacrum. 


Middle axis This causes the left oblique axis to occur. The opposite axis occurs 
during the swing phase of the left leg. Also, when bending forward, 
Inferior axis the sacrum will nutate, and when bending backward, the sacral base 


will counter nutate or extend. 
Left oblique 


axis 


Right oblique 
axis 


Motion of L5 on the Sacrum 


1. When LS is sidebent, a sacral oblique axis occurs on the same 
side as the sidebending. 


2. When L5 is rotated, the sacrum rotates away (i.e. the lumbar is 
Seer 15 ses ok sacral mation rotated left the sacrum rotates right) on an oblique axis. 


3. The seated flexion test is going to be on the opposite side of the 
oblique axis. 


From the Osteopathic Glossary 
SACRAL SOMATIC DYSFUNCTION 


There are three major types of sacral somatic dysfunctions possible based on its relationship to the L5 
vertebra. These are based on the muscle energy model by Fred Mitchell Sr. 


1. Sacral Torsions 
Forward sacral torsions 
Backward sacral torsions 
2. Sacral Shears 
Unilateral sacral flexion 
Unilateral sacral extension 
3. Bilateral Sacral Somatic Dysfunctions 
Bilateral sacral flexion 


Bilateral sacral extension 


SACRAL TORSIONS 


A sacral torsion is a rotational dysfunction around an oblique axis. The oblique axis goes from one superior 
transverse axis to the countralateral inferior transverse axis. Where the oblique transsects the inferior 
transverse axis, you have the potential of a “universal joint” action enabling even greater sacral mobility. 
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FORWARD SACRAL TORSIONS 


The sacrum rotates on the same side of the torsion; these are 
physiological. 


LEFT ON LEFT SACRAL TORSION- 

There is a left rotation on a left oblique axis. 
FINDINGS: 

The right superior sacral sulcus is anterior or deep 
The left ILA is posterior or shallow 

Positive seated flexion test on the right 

LS NSLRR 

Left ILA will be restricted when springing 


Negative lumbosacral spring test 


Negative sphinx test 


RIGHT ON RIGHT SACRAL TORSION - 
There is a right rotation on a right oblique 
axis. 


FINDINGS: 


The left superior sacral sulcus is anterior or 
deep 


The right ILA is posterior or shallow 
Positive seated flexion test on the left 
LS NSRRL 

Negative lumbosacral spring test 


Negative sphinx test 


BACKWARD SACRAL TORSIONS - 


The sacrum rotates on the opposite side of 
the torsion; these are non-physiological. 


LEFT ON RIGHT SACRAL TORSION - 


There is left rotation or a right oblique axis. 
FINDINGS: 


Patrick Soto, D.O. The left superior sacral sulcus is posterior 


or shallow 

The right ILA is anterior or deep 
Positive seated flexion test on the left 
L5 Non-neutral SRRR 


Left superior sacral sulcus will be restricted 
when springing 


Positive lumbosacral spring test 


Positive sphinx test 
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Patrick Soto, D.O. 


Patrick Soto, D.O. 


RIGHT ON LEFT SACRAL TORSION - 

There is a right rotation on a left oblique axis. 

FINDINGS: 

The right superior sacral sulcus is posterior or shallow 

The left ILA is anterior or deep 

Positive seated flexion test on the right 

L5 Non-neutral SLRL 

Right superior sacral sulcus will be restricted when springing 
Positive lumbosacral spring test 


Positive sphinx test 


SACRAL SHEARS 


The sacrum moves anteriorly or posteriorly 
along a transverse axis. 


UNILATERAL SACRAL FLEXION (The 
example will be on the right. Reverse all 
rights to left for a USFL) 


FINDINGS FOR USFR: 


Right superior sacral sulcus will be anterior 
or deep 


Right ILA will be posterior and shallow 
Positive seated flexion test on the right 
Restricted spring of the right ILA 
Negative lumobsacral spring test 


Negative sphinx test 


UNILATERAL SACRAL EXTENSION 

(The example will be on the left. Reverse all lefts to right fora USER) 
FINDINGS FOR USEL: 

Left superior sacral sulcus will be posterior and shallow 

Left ILA will be anterior or deep 

Positive seated flexion test on the left 

Restricted spring of the left superior pole 

Positive lumbosacral spring test 


Positive sphinx test 
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BILATERAL SACRAL SOMATIC DYSFUNCTIONS 


BILATERAL SACRAL FLEXION (SACRAL BASE ANTERIOR) 
Both superior sacral sulci are deep or anterior 

Both ILAs are posterior or shallow 

Negative sphinx test 


Negative lumbosacral spring test 


FALSE NEGATIVE SEATED FLEXION TEST 


(NOTE: Since both SI joints are restricted you will get both a false seated flexion test 
and a false negative standing flexion test) 


BILATERAL SACRAL EXTENSION (SACRAL BASE POSTERIOR) 
Both superior sacral sulci are posterior or shallow 

Both ILAs are deep or anterior 

Positive sphinx test 


Positive lumbosacral spring test 


FALSE NEGATIVE SEATED FLEXION TEST 


(NOTE: Since both SI joints are restricted you will get both a false seated flexion test 
and a false negative standing flexion test) 
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f= 
Csare 


SACRAL TORSIONS L IONS AN 


a ae ee ee Bilateral 


L/LST |R/RST |L/RST |R/LST | UFSL UESL BILAT- | BILAT- 
FLEX EXT 


RIGHT RIGHT RIGHT | RIGHT | LEFT | EQUAL | EQUAL 
Deep RIGHT | LEFT | RIGHT | LEFT | LEFT | RIGHT | RIGHT | LEFT | EQ 
Sulcus & DEEP 


i = : 


Sphinx 

Test 

Spring 

Test 

Rota- RIGHT Eee pues LEFT LEFT RIGHT | RIGHT LEFT 
von of 

Lumbar 

Curve 

RIGHT RIGHT | RIGHT | LEFT RIGHT 


L/L ST = LEFT ON LEFT SACRAL TORSION, R/R ST = RIGHT ON RIGHT SACRAL TORSION, R/L ST=RIGHT 
ON LEFT SACRAL TORSION, R/L ST=RIGHT ON LEFT SACRAL TORSION 


POS 
POS 
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CHICAGO MODEL (STRAHN MODEL) 


There is a second model used to look at the sacrum and somatic dysfunctions present. The majority of 
schools teach only the Mitchell model of the sacrum, particularly for use in muscle energy. 


In the Strahn Model (Chicago Model), the position of L5 does not play a part in diagnosis. In this model, there 
are only forward and posterior left and right sacrums. 


Anterior Left Sacrum 
Anterior Right Sacrum 
Posterior Left Sacrum 
Posterior Right Sacrum. 


In the table below, a comparision is made between between the Mitchell model and the Chicago or Strahn 
model for sacral somatic dysfunctions. 


Rotation on Sacroiliac Torsion 
Oblique Axis Dysfunction (sacrum 
relative to L5) 


R ight on right Anterior left F orward ? Example: lefton 

(dysfunction at sacrum right = left sacral 

superior pole) torsion on a right 
oblique axis 

R ight on right P osterior right F orward ? 

(dysfunction at sacrum Oy: sacral 
inferior pole) sulcus, stuck 
Left on right Not described Backward Oreo sulcus 

(dysfunction at 

superior pole) 

+b posterior ILA 


Left on left Anterior right F orward ? 
(dy sfunction at sacrum =tissue texture 
superior pole) abnormality (ouch) 
Left on left Posterior left Forward ? 
(dysfunction at sacrum 
inferior pole) 
=right oblique axis 
R ight on left Not described Backward 
(dysfunction at 
superior pole) 
=left oblique axis 
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SACRAL BASE UNLEVELING 


Sacral base unleveling is very common. The spine compensates by changing its curves. 50% of people with 
sacral base unleveling have greater than a 3/16 inch difference in leg length. 


Postural changes take place to try to integrate visual, vestibular and kinesthetic input while distributing 
forces. In other words, THE EYES WILL DO WHAT EVER IT TAKES TO REMAIN PARALLEL TO THE 
GROUND! 


WHAT HAPPENS WITH A SHORT LEG (THE USUAL CAUSE OF SACRAL BASE UNLEVELING)? 
1. The pelvis shifts and rotates toward the long leg 
2. Innominate rotates posteriorly long leg side 
3. The long leg foot pronates as the lower extremity medially rotates 
4. There is an increase in the lumbosacral angle 
5. The lower lumbar vertebrae sidebend away and rotates towards short leg 


ALWAYS DO OMT BEFORE GETTING X-RAYS OR INSERTING HEEL LIFTS. 


GUIDELINES FOR HEEL LIFTS 
Recent sudden loss — lift entire amount 
Fragile patient 1/16” to start 1/16” every 2 weeks 
Spine supple 1/8” to start 1/16” every week or 1/8” every 2 weeks 
The final lift may be 1/2 to 3/4 of the measured shortness of that leg 


Re-check x-rays with lift in place, to assure leveling and make sure there is not a reversal in the curvature 
coming off of the sacrum. 


True lift height is not the posterior height, but where the calcaneus strikes the lift. 
Quick rules for lifts 

1/4” inside shoe 

1/2”on heel only 

>1/2” need to lift the sole also 


TREATMENT FOR PELVIC AND SACRAL SOMATIC DYSFUNCTIONS 
Various OMT’s may be used and can be dysfunction specific. They include: 
HVLA 
Muscle Energy 
Soft-tissue 
Myofascial release 
May Also Use: 
Analgesic medications 
NSAIDS medication 
Ice /Heat 
Physical Therapy modalities 
Exercise 


Avoidance behavior 
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Chapter Eight Questions 
The Pelvis and Sacrum 


The axis of rotation for sacral torsion lies: 


Through an oblique axis 
Through the transverse axis 
Through a horizontal axis 

. Through a vertical axis 
Through an anteroposterior axis 


BUOW> 


A 27-year-old mother of two bends to lift her child last night and had a sudden, sharp pain in her 
low back. She has since been unable to lift the child and has disturbed sleep. She now has a sharp 
pain located in her right low back and buttock. It does not radiate into her leg. The pain is relieved 
with ice packs and over the counter ibuprofen. On physical exam, she has a positive seated flexion 
test on the left, LS is FSLRL and lumbar spring test is negative. Shallow right sacral sulcus, a deep 
left sacral sulcus, a posterior right ILA and an anterior left ILA. Your diagnosis is: 


A. Posterior innominate 

B. Right on left sacral torsion 
C. Right on right torsion 

D. Left on right torsion 

E. Left on left torsion 


A 24-year-old-male presents to your office with a complaint of low back pain. Upon obtaining a 
history you find he was playing soccer three days ago. While running down the field at full speed 
he experienced a” twinge”, but he continued to participate in the game. Over the past three days, 
this pain has been a nagging ache, worse in the morning upon awakening, with the pain radiating 
into his left buttock. On physical exam, he has a positive seated flexion test on the right, negative 
lumbar spring test, LS FSRRR. The left sacral sulcus is shallow and the right sacral sulcus is 
deep. His left ILA is posterior and right ILA anterior. The diagnosis is: 


A. Posterior innominate right 
B. Left on left torsion 

C. Left on right torsion 

D. Right on left torsion 

E. Right on right torsion 


Mrs. Jackson is a 24-year-old female medical student who presents with low back pain. She states 
that she “plays for the women’s rugby team and took a good hit”, 1 week prior, and “landed on 

her low back/butt”. Although she continued to play, by that night, the pain had gotten “almost 
unbearable making it difficult to move at all”. Palpatory findings showed lumbar paravertebral 
hypertonicity, with L5 rotated to the right. The sacral sulcus was deep on the right and shallow on 
the left. The inferior lateral angles were posterior on the left and anterior on the right. 

If the seated flexion test was positive on the right what would be your diagnosis: 


Left on left sacral torsion 

. Right on left sacral torsion 

An anterior torsion on a right oblique axis 
. A posterior torsion on a right oblique axis 
Unilateral flexed sacrum on the right 


HOOWD> 


Which of the following constitute elements of the pelvic girdle? 


One lumbosacral articulation, one sacroiliac joint, and one hip joint 
One hip joint, one sacroiliac joint, and symphysis pubes 

Symphysis pubes and two sacroiliac joints 

. Two sacroiliac joints and the lumbosacral joint 

Two hip joints and lumbosacral articulation 
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HOOWD 


10; 


Lt. 


Over the years, a group of patients have presented with low back pain associated with somatic 
dysfunction of the pubic symphysis and right sacroiliac joint. Which of the following would have 
been the most likely additional symptoms of which they complained? 


Dyspnea, diarrhea, and palpations 

Dysuria, dyspareunia, and thigh pain 

Diarrhea, hiccups and costal pain 

Mid-abdominal pain, paresthesias of lower abdomen and diaphoresis 
Priapism, knee pain, and weak foot/ankle plantar flexion 


HOUOWP 


The oblique axes of the sacrum are named: 


According to the side of the body toward which the superior end of the axis is located 
According to the side of the body toward which the inferior end of the axis is located 
In reference to the plane of the sacral base 

For the side to which the sacrum rotates 

For the side to which the sacrum rotates and sidebends with or without flexion 


BOOS 


When standing, a patient is asked to forward bend from the waist. What most closely describes 
what occurs during the movement? 


Knees flex, pelvis moves posteriorly, sacrum moves posteriorly 

Knees extend, sacrum is locked between illia, lumbars flex 

Pelvis is held posteriorly by hamstrings, lumbars extend, sacrum flexes 

Sacrum moves anteriorly, sacrotuberous ligaments tighten, pelvis moves posteriorly, sacrum 
then moves posteriorly 

Sacrum moves posteriorly, sacrotuberous ligament tightens, pelvis moves anteriorly, sacrum 
then moves anteriorly 


OOW eS 


Ss 


Which of the following would best correlate with a left superior innominate (peivic) shear? 


Caudad left ASIS, cephalad right PSIS, increased left straight leg raising 

Cephalad right ASIS, caudad left PSIS, decreased left straight leg raising 

Caudad right ischial tuberosity and positive right forward bending test 

Caudad left ischial tuberosity, caudad right ASIS, negative forward bending test 
Cephalad left ischial tuberosity, cephalad left iliac crest, positive left forward bending test 


BOOS 


Which of the following would best correlate with a right anterior innominate dysfunction? 


Caudad right ASIS, cephalad right PSIS, decreased or increased right straight leg raising 
Cephalad right ASIS, caudad right PSIS, decreased left straight leg raising 

Caudad left ASIS, caudad left PSIS, antalgic gait (hip) left 

Caudad right ASIS, caudad right PSIS, decreased right straight leg raising 

Cephalad right iliac crest, prominent right ILA, decreased right straight leg raising 


BOOS 


A patient presents to your office with acute left sided low back pain. Which of the following would 
be the most frequently found somatic dysfunction in this area? 


L1-Type II 
L3-Type I 
L5-Type II 
. Anterior innominate 
Posterior innominate 


HOOWP 
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2. 


ey 


14. 


15. 


16. 


17. 


A 48-year-old patient presents with extreme weakness and fatigue of his lower extremities. On 
physical exam his deep tendon reflexes are absent at the patella and Achilles, but normal in the 
upper extremities. X-rays are ordered and show moderate narrowing of the disc space at L3-4 

& L4-5. An MRI is ordered and performed two days later. The report states moderate to severe 
vertebral narrowing at L3-5 with intervertebral foraminal narrowing. When reporting these findings 
to the patient, he now admits to a sense of being unable to control his bowels. What would be the 
most appropriate step to take at this point? 


Begin myofascial release and soft tissue lumbar traction 
Recommend an anesthesia consult for epidural steroids 
Recommend an aquatic aerobic course 

Recommend a physical therapeutic exercise program 
Recommend immediate neurosurgical consultation 


BO OW & 


The reason for choosing the above step is that the patient appears to most likely have: 


Cauda equina syndrome 
Degenerative disc disease 
Somatic dysfunction 
Spondylolisthesis 
Spondylitis 


FOOWS 


During respiration, lumbar and sacral motion is affected. Which of the following most closely 
describes the relationship between normal respiration and lumbo- sacral motion: 


A. Exhalation-lumbar curve decreases while sacral base moves forward 

B. Exhalation-lumbar curve increases while sacral base moves backward 
C. Exhalation-lumbar curve increases while sacral base obliquely rotates 
D. Inhalation-lumbar curve increases while sacral base obliquely rotates 
E. Inhalation-lumbar curve decreases while sacral base moves backward 


A 28-year-old female presents with severe left sided low back pain. Associated pain with discrete 
trigger points are noted at the gluteal, trochanteric, and inguinal regions. Paravertebral spasm is 
found from the lower rib cage through L5. The patient, once lying prone, can’t roll over onto her 
back. She has been taking a narcotic analgesic and is now nauseous and is concerned that she 
might have a kidney stone. Which of the following muscle-ligament relationships is most likely to 
produce the above scenario. 


Gluteus medius-sacrospinous ligament 
Longissimus-anterior longitudinal ligament 
Multifidus-ligamentum flavum 

Psoas major-posterior longitudinal ligament 
Quadratus lumborum-iliolumbar ligament 


HOO w > 


Which of the following observations would be the best clinical factor leading you to believe an 
innominate dysfunction, instead of a lumbar dysfunction, is present? 


Antalgic gait (limp) 

Crepitus over the greater trochanter 

Decreased straight leg raising on symptomatic side 
Increased straight leg raising on symptomatic side 
Negative forward bending test 


BUOWD 


Of the following, which best describes the findings of a left posterior innominate dysfunction? 


Deep left sacral sulcus, prominent left ILA, caudad left ASIS 

Deep right sacral sulcus, prominent right ILA, decreased left straight leg raising test 

Left antalgic gait, cephalad left ASIS, decreased left sacroiliac motion 

Right antalgic gait, cephalad left ASIS, positive left forward bending test 

Superior left ischial tuberosity, inferior right ischial tuberosity, positive left straight leg raising 


test 


BOOS 


Talat 


18. 


19. 


20); 


PANE 


22: 


PRY 


Which of the following would be the best choice for confirming sacroiliac joint dysfunction? 


ASIS and PSIS are asymmetrical 

Positive seated flexion test 

Positive standing flexion test 

Prone, passive intersegmental motion test 
Supine, straight leg raising symmetry evaluation 


BOWS 


Which of the following can give a false-negative on the standing flexion test? 
L5 somatic dysfunction 

Bilateral posterior innominate dysfunctions 

Left on right sacral torsion 

Left on left sacral torsion 

Superior innominate shear 


BOOW > 


Which of the following would best correlate with a left superior innominate (pelvic) shear? 


Caudad left ASIS, cephalad right PSIS, increased left straight leg raising 

Cephalad right ASIS, caudad left PSIS, decreased left straight leg raising 

Caudad right ischial tuberosity and positive right forward bending test 

Caudad left ischial tuberosity, caudad right ASIS, negative forward bending test 
Cephalad left ischial tuberosity, cephalad left iliac crest, positive left forward bending test 


BOOW > 


Of the following, which best describes the findings of a left posterior innominate dysfunction? 


Deep left sacral sulcus, prominent left ILA, caudad left ASIS 

Deep right sacral sulcus, prominent right ILA, decreased left straight leg raising 

Left antalgic gait, cephalad left ASIS, positive left forward bending test 

Right antalgic gait, cephalad left ASIS, positive left forward bending test 

Superior left ischial tuberosity, inferior right ischial tuberosity, positive straight left leg raising 


BOO 


A 26-year-old male comes into your office with the complaint of low back pain which is worse 
when he bends forward. You examine him and notice that he has a decreased lumbar curve. 
Both sacral sulci are shallow and both ILAs are equal. The spring test is positive. The most likely 
diagnosis: 


Bilateral sacral extension 
Bilateral sacral flexion 

R on L sacral torsion 

L on R sacral torsion 

L on L sacral torsion 


BOOS 


Your patient is a 36-year-old Hispanic female who comes to your office complaining of low back 
pain. When she sits for any length of time she gets low back pain. She denies any history of 
trauma. She woke up one morning with the pain. You examine her and you find both positive 
seated and standing flexion test on the left. 


Your diagnosis at this time is: 


L on L sacral torsion 
L on R sacral torsion 
Not enough information to make a diagnosis yet 
L on L sacral torsion 
R on R sacral torsion 


BOOWP 
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24. 


25. 


20: 


oa 


28. 


On further exam you do a lumbar roll, and the pelvis moves or rolls easier to the right. The spring 
test is negative. You can say that the fifth lumbar vertebrae is: 


Not enough information is given to make a diagnosis yet 
Rotated left 

Rotated right 

Translated left 

Translated right 


BOOWP 


You want to treat this patient using an HVLA technique. You would have your patient lay on which 
side? 


A. Left lateral recumbent 


B: |Prone 
C. Right lateral recumbent 
D. Supine 


E. Modified Sims position 


You recheck your work after you thrust. The problem remains. You check the sacrum. You find the 
left sulcus deep and the right ILA inferior and posterior. Your diagnosis of the sacrum is: 


A. Left on left sacral torsion 

B. Left on right sacral torsion 

C. Not enough information is given to make a diagnosis yet 
D. Right on left sacral torsion 

E. Right on right sacral torsion 


A 24-year-old male presents to your office with a complaint of low back pain. On physical exam, 
he has a positive seated flexion test on the right, a negative lumbar spring test, LSFSRRR. The left 
sacral sulcus is shallow and the right sacral sulcus is deep. His left ILA is posterior and the right 
ILA is anterior. The most likely diagnosis is: 


Posterior innominate right 
Left on left torsion 

Left on right torsion 

Right on left torsion 

Right on left torsion 


ae @ Ul. 


A 27-year-old mother of two, bent down to lift her child last night and had a sudden sharp pain 
in her low back. She now has a sharp pain located in her right low back and buttock. On physical 
exam, she has a positive seated flexion test on the left, L5 is FSLRL, and the lumbar spring test is 
negative. Shallow right sacral sulcus, a posterior right ILA and an anterior left ILA. 


The most likely diagnosis is: 


Posterior innominate 
Right on left torsion 
Right on right torsion 
Left on right torsion 
Left on left torsion 


BOO We 


Motion of the sacrum is always named for the direction of motion of: 


The spinous process of S-1 

The position of the inferior lateral angles 
The sacral apex 

The depth of the sacral sulci 

The sacral promontory 


ee me 
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30. Orientation of the superior sacral zygapophyseal facet joints is quite variable. One configuration 
which may predispose to lumbosacral instability is: 


Coronal orientation 

Excessive concave orientation of the sacral facets 
Sagittal orientation 

Parallel to the typical mid-lumbar configuration 

At right angles to the typical thoracic facet configuration 


BOOW pe 


CHICAGO (STRAHN MODEL) 
Sie Tissue texture abnormality associated with a Chicago posterior sacrum is palpated 


at ilial insertion of ilio-lumbar ligament 
at the ILA (inferior lateral angle) 

on the deep sulcus 

over inferior pole of the joint 

over the shallow sulcus area 


BOOW S 


32. A posterior sacrum is usually located 


along with a (+) positive lumbosacral compression test 
on the same side as a deep sulcus 

on the short leg side 

on the side of pelvic side shift 

on the side of the tighter psoas 


BOOP 


33. The confirmatory test for a Chicago posterior sacrum involves 


a positive seated flexion test on the opposite side 

finding a deep sulcus on the side of the posterior ILA 

flexing the sacrum and encountering painful resistance 

palpating the piriformis muscle bilaterally 

pushing the inferior portion of the sacrum in an anterior/superior direction and encountering 
resistance 


BOO Wie 


34 A posterior sacrum is a form of 


backward torsion as described in the Mitchell model 
inferior transverse axis dysfunction 

middle transverse axis dysfunction 

oblique axis dysfunction 

superior transverse axis dysfunction 


BOOW eS 


Oo. Before treating a posterior sacrum, you should 


look for and treat psoas dysfunction, if found 
order x-rays of lumbar spine and pelvis 

place a heel lift on the posterior sacrum side 

treat the piriformis muscle 

treat L5 on the side opposite the posterior sacrum 


BOOWS 


36: When treating a posterior sacrum with trunk rotation, ilium thrust (smiley) technique, the best way to 
obtain and maintain proper sidebending is to 


have patient sidebend their head and neck away from the posterior sacrum 
flex the torso prior to ilium thrust 

insist that the patient smile 

position patient so their shoulder is in the center of the table 

stand on the side of the posterior sacrum 
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BFOOWS 


37. 


38. 


39. 


40. 


41. 


42. 


An anterior sacrum is 


another form of unilateral sacral extension 

another form of unilateral sacral flexion 

another term for bilaterally flexed sacrum (or sacral base anterior 
on the compressed side of S.I. dysfunction 

on the stretch side of S.I. dysfunction 


HOOWS 


When using anterior sacrum technique (patient on side), the leg is dropped off the table. Why? 


The ilium is pulled caudad, creating the proper sidebending at the S.I. joint 
The ilium is rotated posteriorly, exaggerating the lesion 

The portion of the torso on the table must be stretched; this helps 

This counterbalances the patient when a posterior force is applied to the axilla 
We like to keep shoes off the table 


BOOWS 


Your patient has a short left leg and experiences left sacroiliac discomfort when he does a lot of 
walking. What is your likely diagnosis? 


Anterior sacrum, left 

Anterior sacrum, right 

Backward torsion left (left on right) 
Posterior sacrum, left 

Unilateral flexion, left 


BOOWS 


Your patient has a tight right psoas. Which of the following findings would expect? 


Iliolumbar ligament tension right 

L1 extended, rotated and sidebent right 
Pelvic side shift left 

Piriformis tension right 

Posterior sacrum right 


FOOWS 


Your patient has pelvic side shift right. The most likely etiology is: 


Anatomic short leg right 
Anterior sacrum right 

Left iliolumbar ligament tension 
Left psoas tension 

Lumbar curve, convex right 


FOOWP 


Your patient has chronic sacroiliac pain. Examination reveals: positive seated flexion test right, 

no abnormal psoas tension, L3 flexed, rotated and sidebent left, positive lumbosacral spring test, 
shallow sulcus right with tenderness and tissue texture abnormality, flexion of sacrum is painful and 
restricted. The diagnosis is: 


Anterior sacrum left 

Backward torsion, right on left 
Chicago posterior sacrum right 
Forward torsion, right on right 
Unilateral flexion right 


BOOW p 


Your patient has episodes of sacroiliac pain which increase with walking. Examination reveals: 
positive seated flexion test left, deep sulcus left with tenderness and tissue texture abnormality, 
negative lumbosacral spring test, trochanter and iliac crest low on left, mild lumbar curve convex left, 


mild pelvic side shift right. The diagnosis is 


Anterior sacrum right 

Backward torsion, right on left 

Short left leg with anterior sacrum left 
Short left leg with posterior sacrum left 
Unilateral flexion right 


BOOS 


eg) 


GAIT 


44. A gait where there is reeling and unsteadiness with a wide base and a tendency to fall toward the 
side of the lesion is best represented by the: 


Hemiplegic gait 
High steppage gait 
Antalgic gait 
Waddling gait 
Ataxic gait 


BOOWP 


45. Which gait is most associated with Parkinson’s disease? 


Antalgic gait 
Ataxic gait 
Shuffling gait 
Scissors gait 
Hemiplegic gait 


BOOWp 


46. Pelvic tilt in the gait cycle will result from injury to which nerve? 


Femoral 

Inferior gluteal 

Nerve to the piriformis 
Sciatic 

Superior gluteal 


FOOW e 


47. When a patient walks with an antalgic gait, they most likely demonstrate: 


Dorsiflexion of the foot 
Equine foot plantation 
Mincing effect 

Pain 

Upper motor neuron disease 


BOOWr 


48. With degenerative hip disease in which there is an extensive ankylosis of the right hip, which of 
the following descriptions of the patient’s gait would be most likely observed? 


Decreased swing phase in right leg 

Forward bent trunk to right 

Goose-step foot plantation 

Increase support phase on right foot 
Increased elevation and rotation of right pelvis 


FOOWr 


D0: Gait observation may be an important differentiating aspect in the diagnostic work-up of the 
patient. Which of the following is found in sacroiliac problems, but not usually in lumbar disease? 


A. Genu varus 

B. Increased support on painful side 

C. Painful limp 

D. Slow, shuffling gait 

E. Trunk flexion 

oie During the gait cycle, the hip joint goes through which sequence of motions? 

A. External to internal rotation when going from the beginning of swing phase to the end of 
stance phase 

B. External to internal rotation from the beginning of stance phase to the end of swing phase 

C. External to internal rotation from the beginning to the end of swing phase 

D. External to internal rotation from the beginning to the end of stance phase 

E. 


Internal to external rotation from the end of swing phase to the beginning of swing phase 
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52. 


53. 


54. 


Which of the following best describes optimal posture? 


Circumferential forces are equal to central axis forces 

Equal distribution of body mass around the center of gravity 
Horizontal orientation of the sacral base 

Musculotendinous balanced tension 

Vertical alignment of the thighs, calves, and ankles 


HOOW S 


Gravity encourages the sacral base to rotate and encourages the innominates to rotate:. 


Anteriorly; anteriorly 
Anteriorly; posteriorly 
Posteriorly; anteriorly 
To the right; to the left 
To the left; to the right 


et OW 


Which of the following is most correct regarding the use of orthotic braces in cases of sagittal 
plane postural decompensation? 


A. Static braces are indicated for chronic postural strains 

B. Atrophy of the abdominal musculature is not a problem 

C. Functional orthotics are indicated in conditions resulting from postural strain 

D. Due to the degree of mechanical restriction with orthotic devices, OMT and exercise are 
contraindicated 

E. Orthotics should never be used in cases of sagittal plane postural decompensation 
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Chapter Nine 
The Upper Extremity 


SKELETAL AND ARTHRODIAL STRUCTURES 
BONES 

Clavicle 

Scapula 

Humerus 

Radius 

Ulna 

8 carpal 

5 metacarpal 


14 phalanges 


JOINTS OF THE UPPER EXTREMITY 
Scapulothoracic joint 
Articulation: anterior surface of the scapula with the posterior thorax 
Motion: elevation, depression, protraction, retraction and rotation around a transverse axis 
Acromioclavicular joint 
Articulation: distal end of the clavicle with acromion process of the scapula 


Motion: There are two kinds of motion at this joint 1) A gliding motion of the articular end of the clavicle 
at the acromion; 2) rotation of the scapula upon the clavicle forward and backward. 


Sternoclavicular joint 


Articulation: medial end of the clavicle with manubrium. It is a ball and socket joint. It has anterior i 
posterior, superior/inferior rotational motion 


Motion: It allows a limited amount of motion in all directions including circumduction 
Glenohumeral joint 

Articulation: head of the humerus with glenoid fossa 

Motion: flexion/extension, ab/adduction internal/external rotation; circumduction 
Elbow 

Joint formed by the articulation of the humerus, ulna and radius. 

True elbow = ulnohumeral joint. 

Proximal ulnohumeral joint allows supination/pronation of the forearm, providing pivotal motion. 

Motions: flexion/extension of the ulna on the humerus 
Wrist 

Joint formed by junction of ulna, radius and carpal bones 

True wrist = radiocarpal joint (distal end of radius and 3 proximal carpal bones-scaphoid, 

lunate and triquetral) 


Motion: flexion/extension,and ab/adduction, circumduction 
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Articulations in the hand: intercarpal, carpometacarpal, metacarpophalangeal and interphalangeal joints. 


Carpal bones: 


1 Scaphoid Some 

2 Lunate Lovers 

3 Triquetrium Try 

4 Pisiform Positions 
5 Trapezoid That 

6 Trapezium They 

7 Capitate Can’t 

8 Hamate Handle 


ARTERIAL SUPPLY 


The left subclavian artery, from the posterior arch of the aorta, 
and the right subclavian artery, from the brachiocephalic trunk, 
provide the main arteries that supply the upper extremities. The 
subclavian passes between the anterior and middle scalene muscles and becomes the axillary artery at the 
border of the 1st rib 


The axillary artery passes posterior to pectoralis minor and becomes the brachial artery at the inferior border 
of the teres minor. 


Somatic dysfunction of the anterior/middle scales, upper thoracic vertebrae, upper ribs, clavicles and fascia 
of the upper extremity can affect arterial supply. 


VENOUS SUPPLY 


The axillary vein lies medial to the axillary artery receives venae comitantes of the brachial artery. The 
subclavian vein passes over the first rib anterior to the anterior scalene muscle. 


The subclavian internal jugular vein becomes the brachiocephalic vein. The left crosses the midline and 
joins the right brachiocephalic vein to form the superior vena cava. The vein passes anterior to the scalene 
muscle, so scalene tension does not create venous distension. 


LYMPHATIC DRAINAGE 
Lymph nodes are found in the fibrofatty connective tissues of the axilla. 


Pectoral - Lies along the medial wall to the axilla and collects lymph from the anterior thoracic wall and 
breast. 


Lateral - Lies in lateral wall of the axilla and collects lymph from most of the upper limb 
Subscapular - From posterior aspect of the thoracic wall and scapular region 


Central - Deep to the pectoralis minor near the base of the axilla and collects lymph from other axillary 
nodes 


Apical - At the apex of the axilla and collects lymph from central lymph nodes. It can affect vessels for the 
subclavian lymphatic trunk. 


Somatic dysfunction of venous drainage can affect lymphatic drainage. 
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NERVOUS SYSTEM 


SYMPATHETICS - to the upper extremity are from the upper thoracic spinal cord ganglia, which lie anterior 
to the rib head. Somatic dysfunction increases sympathetic tone and can cause palpatory findings in the 
upper thoracic/rib area. There can be increased sensitivity to pain, decreased blood flow, and decreased 
lymphatic drainage. 


BRACHIAL PLEXUS 
C5-8 and T1 forms the brachial plexus 


Nerve roots (pass between the anterior and middle 
scalenes) 


Nerve trunks (from the scalene triangle to the clavicle) 
Nerve divisions (posterior clavicle to axilla) 

Nerve cords (axilla) 

Nerve cords form branches 

Neurovascular bundle contains: subclavian artery and vein, brachial plexus and sympathetic nerve plexus 
MUSCLE TESTING 


You apply force to load muscle as patient resists and test the uninjured side first. The differences can be 


subtle, so test in different positions - palpate for flaccidity. 
BICEP (flexion) 
DELTS (ABduction) 


C6 muscle test “EXTEND” Wrist FL”exors 
C7 muscle test 7 letters FINGER Extensors 
WRIST FLExors 
C8 muscle test Finger FLEXORS and INTEROSSeus 


BICEP DTR 5 letters BICEP mostly C5 nerve root 
brachioRADIALis DTR 6 letters C6 nerve root; “RADIAL” is six letters 


Spinal Accessory Nerve ( CN XI)-test for scapular elevation (shoulder shrug); sternocleidomastoid trapezius 


SENSATION 
Sensation - touch, pinprick and 2 point discrimination 


DERMATOMES 


5 letters 
“MEDIAL D.A.” (ForeArmy 


REFLEXES 


The deep tendon reflexes (LMN reflex) goes from the anterior horn cells and 
returns via the peripheral nerves. 


The biceps reflex is at neurologic level CS. 


Test: put the patient’s arm on your arm and put your thumb on the biceps 
tendon. Tap your thumb with a neurological hammer and you should see or feel 


movement. 
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The brachioradialis reflex is at neurologic level C6. 


Test: It is same set up as the biceps, except tap the brachioradialis tendon at distal end of radius. 


The triceps reflex is at neurologic level C7. 


Test: It is the same position and tap the triceps tendon where it crosses the olecranon fossa 


MUSCLE En INSERTION ACTION 


Biceps brachii Long head - 
supraglenoid 


tubercle 


Short head - tip of 
coracoid process 


Coracobrachialis Tip of coracoid pro- 


cess 


Brachialis Distal 2/3 of ante- 
rior surface of the 


humerus 


Triceps brachii Long head - infra- 


glenoid tubercle 


Lateral head - pos- 
terior surface and 


Tuberosisy of radius | F lex forearm and 


and antebrachial 
fascia as part of the 
bicipital aponeuro- 
sis 


Middle third of me- 
dial surface of the 
humerus 


Coronoid process 
and tuberosity of 
ulna 


Posterior aspect of 
olecranon process 
of the ulna 


Musculocutaneous 
arm 


Supinates the hand 


Flexes arm Musculocutaneous 


Adducts arm 


Flexes forearm Major - Musculocu- 


taneous 


Minor - branch of 
radial 


Extends forearm 


Long head - helps in 
extension and ad- 
duction of the arm 


lateral border of the 
humerus 


Medial head - poste- 
rior surface of distal 
half of the humerus 
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Palmaris longus 


Pronator teres 


Flexor carpi radialis 


Flexor carpi ulnaris 


Flexor digitorium 
superficialis 


Flexor digitorium 
profundus 


Flexor pollicis lon- 
gus 


Medial epicondyle of 
the humerus 


Humeral head 
Medial epicondyle 
Ulnar head 


Coronoid process of 
the humerus 


Medial epicondyle of 
the humerus 


Humeral head 
Median epicondyle 
Ulnar head 


Medial border of the 
olecranon 


Posterior border of 
the ulna 


Humeral head - 
medial epicondyle 


Ulnar head - 
coronoid process 


Radial head - 
anterior border of 
the radius 

Medial surface of 
the ulna 


Anterior surface of 
the ulna 


Adjacent interos- 
seus membranes 


Anterior surface of 
the radius 


Coronoid process of 
the ulna 


Adjacent interos- 
seus membrane 


flexor retinalculum 


palmar aponeurosis 


Middle of the lat- 
eral surface of the 
radius 


Base of 2nd and 3rd 


metacarpals 


Pisiform 
Hook of the hamate 


Base of the 5th 
metacarpal 


Palmar surface and 
sides of middle pha- 
langes of the fingers 


Base of the distal 
phalanges of the 
fingers 


Base of the dis- 
tal phalanx of the 
thumb 
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‘eine 


Flexes hand 
Flexes elbow 


Slight pronator and 
abductor of the 
hand 


Flexes hand 


Ulnar 
Median 


Adducts hand 


Flexes middle pha- 
lanx 


Helps on flexion of 
the elbow 


Flexes proximal 
phalanx and hand 


Flexes terminal 
phalanx 


Flexes proximal 
phalanx and hand 


Flexes thumb 


MUSCLES OF THE FOREARM-CONTINUED __ 


MUSCLE ORIGIN __| INSERTION 


Base of the 
distal phalanx of 
the thumb 


= 
Abducts the thumb | Radial 

posterior surface of 

the radius 


and hand 
Extensor pollicis Posterior surface of | Base of the proxi- Extends and ab- Radial 
longus the middle 1/3 of mal phalanx of the | ducts teh hand 
the radius thumb 
Extensor indicis Posterior surface of | Extensor expansion | Extends index Radial 
the ulna on the index finger | finger 


ACTION 
Anterior surface of Flexes thumb 


the radius 


Flexor pollicis 
longus 


Coronoid process of 
the ulna 


Adjacent interos- 
seus membrane 


Anterior surface of | Anterior surface of | Pronates the hand 
the distal 1/4 of the | the distal 1/4 of the 


ulna radius 
Lateral side of the 
base of the sty- 

loid process of the 
radius 


Pronator quadratus 


Brachioradi alis Lateral supracon- Flexes the forearm 
dylar ridge of the 


humerus 


Lateral intermuscu- 
lar septum 


Extends and ad- 
ducts the hand 


Posterior surface of 
the base of the 
second metacarpal 


Extensor carpi 
radialis longus 


Lateral supracon- 
dylar ridge of the 
humerus 


Into the extensor Extends fingers 
expansions of the 


fingers 


Base of the fifth 
metacarpal 


Lateral epicondyle 
of the humerus 


Extensor digitorium 
communis 


Extends hand 
Extends hand 


Extensor carpi ul- 
naris 


Lateral epicondyle 


Posterior border of Adducts hand 


the ulna 


Extends the fifth 
digit 


From the extensor 
digitorium commu- 
nis and the interos- 
seus membrane 


Extensor expansion 
on proximal phan- 
lanx of the fifth digit 


Extensor digitorium 
minimi 


Lateral surface of 
the upper third of 
the radius 


Supinator Lateral epicondyle 


Ligaments of the 
elbow 


Supinator crest and 
fossa of the ulna 


Posterior surface of | Base of the first 
the ulna 


Abductor pollicis 
longus 


Middle 1.3 of the 
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SPECIAL TESTS FOR UPPER EXTREMITY 


ADSON’S TEST - determines the state of subclavian artery. The physician takes the patient’s radial pulse 
and continues to feel while abducting, extending and internally rotating arm. The patient takes a deep breath 
and turns toward side being tested. Decreased pulse = compression of subclavian artery. Also used to 
diagnose Thoracic Outlet Syndrome. 


YERGASON TEST - determines whether the biceps tendon is stable in bicipital groove, The patient fully flexes 
the elbow while the physician grabs the elbow and holds the wrist in the other hand. The physician externally 
rotates the arm as the patient resists. The physician then pulls downward on the elbow. Instability = pain! 


DROP ARM TEST — tests for tears in rotator cuff. The patient fully abducts the arm and then slowly lowers 
the arm to the side. If there is a rotator cuff tear, the arm drops (not a slow decline) to side from 90 degrees of 
abduction. If the patient can hold the arm in abduction, a tap causes the arm to fall. 


APPREHENSION TEST - tests chronic shoulder dislocation. The physician abducts and externally rotates 
the arm to a position where it could easily dislocate. If the shoulder is ready to dislocate, the patient looks 
alarmed and resists further motion. 


PAINFUL ARC - pain at 60-100 degrees of abduction indicates rotator cuff or impingement 
SPEED’S - resistance to humeral elevation with forearm in supination indicates long head of biceps pathology 


APLEY “SCRATCH” TEST - evaluates range of shoulder motion. The patient is asked to reach behind his 
head and touch the superior medial angle of the opposite scapula. 


ABDUCTION/EXTERNAL ROTATION — have patient reach behind their head and touch superior medial 
angle of the opposite scapula 


INTERNAL ROTATION/ADDUCTION — patient reaches in front of head to touch opposite acromion. 
Further motion testing — reach behind the back and touch inferior angle of the opposite scapula. 


Observe movement for limitations of motion or break in rhythm/symmetry. Alternatively, patient abducts 
arms to 90 degrees (elbows straight). Turn palms up in supination and continue abduction until the hands 
touch overhead — tests full bilateral abduction. Next, place patient’s hands behind the neck and push elbows 
posteriorly to test abduction and external rotation. Test adduction and internal rotation by having patient 
place hands behind the back as high as they can go. 


DIAGNOSIS OF UPPER EXTREMITY PROBLEMS 
History — if the problem is in the upper extremity, is musculoskeletal, generally there is: 
restricted motion 
dermatomal pain 
acute, sharp, severe pain 
usually improves with rest 
If the problem is referred i.e. visceral (from lungs, diaphragm, stomach, intestines) there is: 
nagging, achy or dull pain 
discomfort is worse at night 


motion is good, can have decreased strength or muscle atrophy 


THE SHOULDER 


The shoulder is an important articulation used in everyday activities, and its importance lies in its 
coordination of motion so that the hand can hold, pull, turn, throw, etc. 


SHOULDER ANATOMY 


GLENOHUMERAL JOINT 


The glenohumeral joint is the upper extremity’s equivalent of the hip joint, i.e., a spheroidal, ball & socket. 
However, the humeral head has greater convex area than the shallow glenoid fossa and the hip have a much 
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deeper fossa (acetabulum). Only one-third of the humeral head contacts the glenoid maximally at any one 
time throughout its movement. 


PRESSURES IN THE GLENOHUMERAL JOINT 


The shoulder joint is less stable than hip joint because it has less than a third of the pressure of the hip joint. 
With the “rotator cuff’ being “woven into the capsule,” a suction valve effect is produced causing greater 
pressure. The rotator cuff can increase the stabilizing pressures in the glenohumeral articulations. It is a 
major factor in supporting the humeral head against the glenoid fossa. Weakness or fatigue of the “rotator 
cuff” can cause the humeral head to fall to the inferior rim of the glenoid. Therefore, the musculature is the 
primary stabilizing force and the ligaments and capsule (loose) are secondary. 


ROTATOR CUFF MUSCLES 
Supraspinatus 
Infraspinatus 
Teres minor 
Subscapularis 
These muscles, besides stabilizing the joint, are variously incorporated into the joint capsule to reinforce it. 
Know the muscles of the rotator cuff (Use the mnemonic SITS to memorize them) 
BICEPS AND TRICEPS 


Long head of biceps — Intra capsular, passing through it to its origin at the superior lip of glenoid process 
and inserting into the tuberosity of the radius 


Triceps — Blends with long head of biceps on the glenoid labrum. It is extracapsular, but closely 
associated to it. 


Bursae of Shoulder Joint 


Subacromial is the largest of shoulder bursae and its lateral well-known extension, the subdeltoid, and 
the subcoracoid bursae are: 


Superior to the glenohumeral joint 
Inferior to deltoid and acromion process 


They facilitate motion between acromion and the greater tuberosity of the humerus during abduction. 
They also help the gliding mechanism between the deltoid and the rotator cuff. 


Infraspinatus and subscapular bursae are synovial extensions 

SHOULDER LIGAMENTS are largely suspensory in nature and check certain motions. 
Coracohumeral ligaments checks rotation. 
Glenohumeral ligaments (superior, middle & inferior)- also checks rotation 


SHOULDER INNERVATION The shoulder joint space is innervated by the fifth and sixth cervical nerves. 
However, muscles affecting the joint may receive innervation from the third cervical through first thoracic 
nerve roots and therefore these nerves may innervate the joint space as well. 


ACROMIO-CLAVICULAR ARTICULATION is formed by the convex lateral clavicular head and the concave 
portion of the acromion process. 


Superior and inferior acromioclavicular ligaments stop clavicular motion posteriorly. Trapezoid 
ligament lends support in checking forward movement and slippage away from the acromion. 


STERNOCLAVICULAR ARTICULATION is the rounded end of the medial clavicle and articulates with the 
concave sternum. 


Anterior sternoclavicular ligament resists forward clavicular motion. 
Posterior sternoclavicularligament resists posterior motion. 
Interclavicular ligament resists downward motion. 


Costoclavicular ligament resists elevation. 
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LANDMARKS 
The landmarks inherently important to shoulder dysfunction are: 
Acromion process of scapula 
A-C & Sterno-Clavicular joints and clavicle 
Bicipital (intertrabecular) groove of humerus 
Coracoid process of scapula 
Lesser and greater tuberosity of humerus 
Spine of scapula 
SHOULDER DISABILITY 


Shoulder pain and reduced mobility are fairly common in out-patient practices. Among musculoskeletal 
disorders it is the third or fourth most commonly seen problem in practice behind low back pain, cervical pain 
and possibly carpal tunnel syndrome. 


Patients tend to put off seeing the doctor for shoulder problems, which leads to chronic problems such as: 
Fibrous adhesive capsulitis 
Frozen shoulder syndrome 
Pain causing a barrier to motion causing the patient to guard the joint 

SHOULDER MOBILITY 


The shoulder may be the most mobile joint in the body. The complexity of biomechanics which allows mobility 
also causes difficulty in treating the dysfunction. This is not limited to the local anatomical make-up, but in 
its inherent interrelationship with the: 


Cervical region 

Thoraco-costal region 

Lumbar region 

Pelvic structures 

Proximal viscera (cardiac, pulmonary, cholecystic) 


In the osteopathic thought process, one must consider the distal effects on the shoulder. For example, a short 
leg causes 


Sacral base unleveling which causes: 
Compensatory scoliosis which causes: 


Changes in myofascial tension, which causes increased or decreased pull on specific aspects of the 
shoulder complex such as increased tension on latisimus dorsi, which causes altered elevation and 
forward movement of humerus. 


MOTION CAPABILITIES OF THE SHOULDER 


Motion of the shoulder is a complex mechanism that includes input from all the various joints, articulations, 
and muscles of the region. Due to incongruous approximating surfaces and changing vectors of force, all 
motions except pure axial rotation are associated with minute rocking/ gliding combinations. Muscle 
functions change as the glenohumeral joint is taken from one position to another. For example, latisimus 
dorsi, teres major, and the long head of the triceps are adductors and internal rotators in a normal 
relaxed position. In the abducted position, their extensory force is greater. 


Shoulder Girdle Motion 


Internal and External Rotation of the shoulder is tested with the arm extended from the body ninety degrees 
and with the elbow at a ninety degree angle. 


External rotation occurs when the hand (forearm) is brought up toward the head. 


Internal rotation occurs when the hand (forearm) is brought down toward the feet. 
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LES 
Serratus Anterior and 
trapezius causes upward 
rotation or anterolateral 
scapular rotation 


Supraspinatus initiates 
abduction, but with some 
minimal effect from the 


MOTION NORMAL RANGE 
deltoid (Deltoid is the 


ABDUCTION 150-195 ° 
first 90 °) 


ADDUCTION 30-60 ° Pectoralis Major/ 
Latissimus 
FLEXION 180 ° Anterior Deltoid Long head of biceps and 
(120 ° glenohumeral & 
60 ° scapular) 


Coracobrachialis Pectoral major (clavi- 
EXTENSION 40-45 ° 


calar head) 
EXTERNAL 40-45 ° 
ROTATION* 


INTERNAL sere 
ROTATION* 


MOTION MAJOR MUSCLES MINOR MUSCLES 


SCAPULAR ELEVATION Upper Trapezius Rhomboideus major/ minor 


Latissimus dorsi Teres minor 


Teres major 


Long head of triceps 
Posterior deltoid 


(Has adductory actions 
in normal position with 
increased abduction, ex- 
tensory effects increase) 


Infraspinatus Posterior deltoid 


Teres minor 


Subscapularis Anterior deltoid 


(In abduction, becomes a 
better flexor) 


Pectoralis major 
Latissimus dorsi 


Teres major 


Levator scapulae 
SCAPULAR DEPRESSION Lower trapezius 


Lower pectoralis major 
Pectoralis minor 


Serratus anterior 
Latissimus dorsi 
Subclavius 
SCAPULAR PROTRACTION Serratus anterior 
(FORWARD ROTATION) 
SCAPULAR RETRACTION Rhomboids major/ minor 
(BACKWARD ROTATION) 


Mid-trapezius 


Upper latissimus 
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CONDITIONS CAUSING LIMITED MOTION IN THE SHOULDER 


Trauma 
Acute macroscopic (such as football or baseball injuries) 
Chronic microscopic 


Leverage is great and occurs mostly at the proximal end of the muscular attachments and capsule presenting 
as first and second degree strains. IF NOT TREATED AGGRESSIVELY, THESE STRAINS CAN DEVELOP INTO 
THE CHRONICALLY DISABLED SHOULDER. (REMEMBER STRAINS ARE MUSCLES AND SPRAINS ARE 
LIGAMENTOUS) 


Mild, Chronically Progressive Strain - May have far more secondary etiologies and postural ramifications 
than the acute athletic type injury. Shoulder sprains are NOT common as ligamentous tissue here is not 
the major stabilizing force like it is in other joints. 


Tenosynovitis - Common at the long head of the biceps. The biceps crosses two joints: glenohumeral 

and radiohumeral. The long head of the biceps slides in the bicipital groove and can become irritated with 
combinations of motion, i.e. internal rotation and extension as it is intracapsular and attaches to superior lip 
of the glenoid fossa. 


Bicipital Tendinitis - Impingement of the biceps tendon causes inflammation (either from being caught at 
the glenoid or from subluxation). 


Clinical Presentation: superficial and deep joint pain. The pain localizes to proximal humerus and the 
shoulder and the inflamed area may feel “puffy” and sensitive to touch. 


Impingement Syndrome - Supraspinatus tendon runs under the A-C joint, acromion, and coracoacromial 
ligament to its insertion on the humerus. Any of these structures may impinge on the tendon. 


Clinical Presentation: 

Symptoms present for a few weeks 

Poorly localized pain, which may radiate down humerus 

Symptoms exacerbated by overhead activities 

Impingement sign reproduces pain in flexion and internal rotation (patient passive) 

Impingement test is positive if above is relieved by lidocaine injection 
Rotator Cuff Tears - Rarely seen under age 40, except in professional athletes 

Clinical Presentation: 

Associated with “impingement” syndrome 

Frequently asymptomatic 

May be palpable or associated with palpable sub-acromial crepitus 

External rotation strength decreases proportionally to the size of the tear 
Fibroadhesive Capsulitis - Acute painful, limitation of motion 
Frozen Shoulder - Chronic, less painful, immobile joint. 


May be secondary to the acute situation and the self-limitation of motion on part of patient. It is 
associated with Diabetes Mellitus. 


Osteoarthritis - Most common at the acromioclavicular joint. It is subject to torsional and shearing stress. It 
is less common at the glenohumeral joint. 


Rheumatoid Arthritis - most common at the glenohumeral joint. 


Bursitis - Most commonly affected bursa are the subcoracoid and subdeltoid. It is anatomically impossible 
for a tendinous lesion alone to limit passive motion. Therefore, limited passive shoulder motion is either 
bursitis pain or arthritis when there is resisted forearm extension. 
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SOMATIC DYSFUNCTION OF THE SHOULDER GIRDLE 

1. Glenohumeral - Secondary to coracohumeral ligament shortening, adhesions, etc. 
2. Acromioclavicular - 

Elevated or depressed laterally 

Elevated medially 

Secondary to sprains 

3rd degree sprain- “separated shoulder” 
3. Sternoclavicular - Medially elevated 
4. Scapulo-thoracic - Scapular glide over posterior rib-cage altered 
OTHER CAUSES OF SHOULDER DISEASE 

Neoplasm 

Fractures 

Dislocations 

Infections 

Brachial plexitis 

Impingement 
DIAGNOSIS OF SHOULDER DISORDERS 
1. Observe the posture and shoulder position 
. Palpate landmarks to discriminate between various musculoskeletal etiologies 


. Check range of motion 


BR WN 


. Neurologic evaluation including: 
Reflexes, numbness, atrophy, etc. 
Strength testing 


X-ray - A-P and Lateral views for bone lesions, fracture, dislocations. A-P with weights for acromioclavicular 
separation 


MRI- Good in full thickness rotator cuff tears. Otherwise, it does not correlate well with clinical symptoms. 
This is the same for ultrasonography and arthrography 


OMT FOR THE SHOULDER 


Spencer Technique - a seven stage technique which usually shows up on the boards in one form or another. 
The seven stages are listed in the articulatory techniques sections. 


Glenoid Lip Technique 
Three Stage Traction Technique 
Middle arm Technique 
Suprahumeral Technique 
Acromio- and Sternoclavicular Techniques 
Manipulation under Anesthesia 
OTHER CONSERVATIVE TREATMENT METHODS: 


Exercise to shoulder girdle, neck, upper back including range of motion, isometric, isotonic, shoulder shrugs, 
weights, etc. 


Heat & Ice 


Medication - analgesics, anti-inflammatories (Steroids & NSAIDS), anesthetics 
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THE ELBOW AND WRIST 


Ulnohumeral joint is true elbow joint, not the radial bone. The primary motion 
= 160 degrees flexion, 0 degrees extension (10 degrees hyper extension) 


This joint is stable medially and laterally, weak anteriorly/ posteriorly. There 
is a grooved spiral in the humeral joint surface that causes the hand to move 
toward the mouth when the elbow is flexed and to the lateral side of the hip 
when extended. This is the normal carrying angle of the arm. 


The true wrist is ellipsoid synovial radiocarpal joint and is formed by concavity 
in distal radius, 3 proximal carpal bones of the wrist - navicular, lunate and 
triquetral - and an articular disk. The true wrist and elbow are functionally 
linked with radius by proximal and distal synovial radiocarpal joints (pivot 
action) and interosseous membrane (symmetry stability of forearm). The 
interosseous ligament allows the forearm to share the forces of compression 
from the hand or shoulder. The radius and ulna are held together by the interosseus membrane in a 
“parallelogram arrangement.” The radius moves more freely than the ulna, which is relatively fixed at the 
ulnohumeral joint. As the wrist adducts, the radius glides distally. 


Strain of the forearm, wrist or elbow can easily strain the interosseous membrane. Stress patterns can be 
removed by indirect or direct methods. 


SOMATIC DYSFUNCTION OF THE ELBOW JOINT AREA AND FOREARM 


Somatic dysfunction is found in minor motions, not major ones. The ulnohumeral joint is usually primary, 
radioulnar is secondary. The impaired function produces compensatory changes in all other joints of the 
elbow and usually in the wrist as well. 


Inspection is not usually helpful, but check the carrying angle. An increased abduction of the ulna increases 
the carrying angle and encourages adduction of the hand (abduction of the hand is less often noticed). 


If the wrist hurts, the elbow must be evaluated as well. If the ulnohumeral joint somatic dysfunction has 
been treated and elbow cannot be flexed completely, the problem is usually in proximal radioulnar joints. 
Reciprocal motions of the ends of the radius are preserved even with somatic dysfunction. 


Posterior radial head dysfunction usually occurs from a fall forward on an outstretched hand. This is because 
the weight of the body pushes the distal radius into more anterior rotation and the proximal radial head 
subsequently is moved posterior. Anterior radial head somatic dysfunction is usually due to falls backward 
where patient extends his arm and lands on his palm. 


COMMON INJURIES AND MANAGEMENT OF THE ELBOW AND WRIST 
Strains/Sprains 
Strains 
Musculotendinous tears (Recall the 3 degrees) 1st is micro to small tears; 2nd is macro tear but not total tear; 
3rd is total tear). They can be acute or chronic in their etiology. 
Sprains 


Involve ligamentous injury, which may be from acute or chronic injury and may range from minor to major 
and may cause joint instability. (See above for criteria for degree of tear — same as strains). 


Treatment: 


Minor: RICE, NSAIDs, OMT, and exercise. Treatment is aimed at decreasing swelling and inflammation, and 
trying to maintain normal metabolism. Use OMT that is most appropriate based upon physical findings (use 
indirect techniques for acute problems and either direct or indirect for chronic problems — generally go by 
what the patient can tolerate). Be sure to go through entire ROM and stimulate maximum functional capacity. 
An acute problem can turn into a chronic one if it does not heal quickly. 


Major: RICI (all the same, but the 2nd | is for Immobilization to prevent any further injury or compromise), 
surgical consult to repair when appropriate, rehabilitation following acute management to return the patient 
to normal function. Note: Elevation is good when it won’t compromise the healing, so immobilization comes 
first with these major injuries. If elevation is possible without causing a problem, then it is indicated. 
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Tendonitis 


Inflammation of the tendon is usually due to repeated microtrauma. However, it may be caused by an acute 
injury, such as a strain, that never healed properly. 
Treatment: 


RICE & NSAIDs: Treatment is aimed at decreasing swelling and inflammation, and trying to maintain normal 
metabolism. 


OMT: Use OMT that is most appropriate based on the physical findings (use indirect techniques for acute 
problems and either direct or indirect for chronic problems — generally go by what the patient can tolerate). 
Be sure to go through entire ROM and stimulate maximum functional capacity. 


Bracing: This may alleviate stress at tendon insertion points by holding the elbow and wrist in position to 
decrease muscle/tendon stress. 


Exercise: Implementation should be gradual and progressive with the goal of achieving maximal functional 
capacity and preventing future injury. 


Injections: Analgesics and anti-inflammatory agents. These are used to decrease pain and inflammation 
quickly. Care must be taken not to overuse this modality as corticosteroids (CS) may weaken tendons & 
ligaments. CS should not be used more often than two times per year. NSAIDs and OMT should be used as a 
first-line defense. 


Bursitis 


Inflammation of the bursa may or may not have an infectious etiology. It is usually non-infectious and caused 
by repeated mechanical irritation. 


Treatment: 


RICE and NSAIDs: Treatment is aimed at decreasing swelling and inflammation, and trying to maintain 
normal metabolism in order to hasten recovery. OMT is used to increase fluid motion throughout the bursa. 


Subluxations 


These are most commonly induced by falls and pulling motions, and may involve the ulna and/or radius. 
They do not necessarily cause a tear of the ligaments involved. They are not true dislocations, rather, they are 
more of a displacement. Think of “Nurse-Maid’s Elbow.” 


Treatment: 


RICE and NSAIDs: Treatment is aimed at decreasing swelling and inflammation, and trying to maintain 
normal metabolism in order to hasten recovery. 


OMT: Use OMT that is most appropriate based upon the physical findings (use indirect techniques for acute 
problems and either direct or indirect for chronic problems — generally go by what the patient can tolerate). 
NSAIDs can be implemented post-OMT in order to minimize post-injury and OMT inflammatory responses. 


Exercise: Should be implemented to strengthen the area so that future occurrences will be minimized. Avoid 
the initial mechanism of injury!!! 


Dislocations 


Usually involving major ligamentous and soft tissue disruption, they may cause vascular and neurologic 
compromise. The injury is generally very traumatic with lots of ripping and tearing. 


Treatment: 


RICI: The same as RICE, but the 2nd I is for Immobilization to prevent any further injury or compromise and 
to maintain normal tnetabolism. 


Surgical Consult: An immediate surgical consult should be obtained. 


Manual Reduction: This may be implemented when it will not increase the injury, compromise the vascular 
supply or increase neurological damage. This will likely involve some type of anesthesia and /or other 


pharmacologic pain intervention before and after reduction. If manual reduction fails, surgical reduction 
should be attempted. 


Rehabilitation: Following acute management, rehabilitation should follow in order to retrain the patient’s 
proprioception. 
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Fractures 


These may be minor (incomplete and stable like a hairline Fx) to major (like a complete, compound Fx which 
is complex and unstable). 


Treatment: 


Minor: Use RICE (with Immobilization). These are fractures that do not involve ligamentous, vascular, 
neurological or muscular components. They are often incomplete, stable and pose no threat to the vascular or 
neurologic systems. 


These can typically be managed in the family practice setting using simple immobilization, splinting, casting, 
and pain meds. They usually resolve and heal without serious sequelae within 4-8 weeks. Remember that 
with disuse comes atrophy, so a strengthening rehabilitation regimen should be implemented once they have 
recovered. 


Major: Use RICE with Immobilization. These fractures are complete, complex and unstable and pose a 
serious risk to vascular and/or neurologic systems. They typically require surgical intervention for proper 
management and require aggressive rehab after the acute management to regain function. 


WRIST AND HAND 


The hand joins forearm by true wrist joint (radius, 3 carpal bones and the attached cartilage). Two major 
axes of motion: transverse (flex/ext) and anteroposterior (ab/adduction) are named according to anatomical 
position (wrist toward radius =abduction, wrist to ulna = adduction). The wrist can flex 90 degrees, extend 
70, abduct 20 and adduct 50. These motions combined = circumduction. 


SOMATIC DYSFUNCTION OF THE WRIST 


Somatic dysfunction in the wrist does not usually occur in the gross motion, but in the minor gliding motions 
of carpal bones on the radius. Somatic dysfunction is named according to direction of motion preferred. For 
example, in extension somatic dysfunction, the three carpal bones glide ventrally and are restricted from 
gliding dorsally. 


Pain on compression test = somatic dysfunction 
Somatic dysfunction of the wrist is not usually diagnosed unless range of motion is tested in the other wrist. 


Flexion /extension somatic dysfunction is usually caused by strain or sprain. Restricted extension is most 
common somatic dysfunction of the hand. 


SOMATIC DYSFUNCTION OF THE INTERCARPAL JOINTS 


These are the usually result of fall on outstretched hand, and usually have a compression component. 
Remember to rule out scaphoid (navicular) fracture, especially with pain on pressure over the anatomic snuff 
box. Sometimes there is no evidence until disruption in its blood supply slowly produces degeneration of 
bone. 


SOMATIC DYSFUNCTION OF THE CARPOMETACARPAL JOINTS 


Each of the carpometarcapal joints are plane synovial except the articulation of the thumb. The main somatic 
dysfunction is dorsal glide (restricted ventral glide). The thumb is a saddle-type joint with both concave and 
convex articular surfaces: only a ball and socket has more motion. It is more likely to have a compression 
somatic dysfunction than a sprain/sprain. 


SOMATIC DYSFUNCTION OF THE METACARPOPHALANGEAL (MP) AND INTERPHALENGEAL (IP) 
JOINTS 

These are all gliding joints. The 5th has the most motion, the 2nd and 3rd have the least. They can develop 
somatic dysfunction. Pain in the metacarpals can be referred from ulnohumeral joint. 

CARPAL TUNNEL SYNDROME 


Carpal tunnel syndrome can be successfully treated using OMT. However, treating the wrist alone will not 
take care of the problem. Carpal tunnel syndrome requires treatment of the upper thoracic region, i.e. the 
sympathetic chain ganglion and then also check for somatic dysfunction of the shoulder and elbow. Also 


check somatic dysfunction in the lower cervicals as well. 


133 


Chapter Nine Questions 
The Upper Extremity 


Which of the following is a functional (pseudo) joint found in the shoulder girdle? 


HOOW > 


Acromioclavicular joint 
CUU’s joint 
Scapulothoracic joint 
Shoulder Capsule 
Sternoclavicular joint 


Which of the following if a good method to test active range of motion of the shoulder joint? 


HOO W & 


Apley scratch test 
Apley’s compression test 
Ober’s test 

Scarf test 

Spurling test 


Mr. Jones is a 65-year-old, right-handed retiree who comes to the clinic for a blood pressure 
check. You decided to practice your structural exam skills. Which of the following postures do you 
most likely expect to see? 


HUOWP> 


Left buttock deviated away from the midline. 
Left shoulder lower than the right. 

Right should lower than the left. 

Upper thoracic scoliosis, concave to the left. 
Upper thoracic scoliosis, concave to the left. 


Which of the following is true concerning the close-packed position of the wrist? 


A. 
B. Falling on the wrist in this position would likely result in fracture. In this position the joints 


Falling on the wrist in this position will not likely result in fracture. 


are relatively mobile. 


C. In this position the wrist is in full extension 
DI 


In this position the wrist is in full flexion. 


E. In this position the wrist is in full pronation. 


Which of the following deep tendon reflexes tests the C7 nerve root? 


BOOW > 


Biceps reflex 
Brachioradialis reflex 
Quadricep’s reflex 
Tromner’s reflex 
Triceps reflex 


Mr. Smith is a 46-year-old carpenter who presents with numbness of the thumb and index finger 


that awakens him at night. You suspect carpal tunnel syndrome. Which of the following tests will 
aid you in making this diagnosis? 


BOOWp 


Allen test 
Guyon’s test 
Hawkin’s test 
L’hermitte’s test 
Phalen’s test 
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A 45-year-old male with a history of diabetes mellitus has a one-to-one ratio of glenohumeral 
motion to scapulothoracic motion. He is limited in abduction to 40 degrees. The most likely 
diagnosis would be: 


Brachial plexopathy 
Carpal tunnel syndrome 
Frozen shoulder syndrome 
Lateral epicondylitis 
Medial epicondylitis 


BOOWe 


When examining a patient for a complaint of pain with motion loss, elevation and depression are 
normal and symmetrical bilaterally. However, protraction and retraction are painfully limited 
actively and passively, and rotation about a transverse axis is 10 degressa normal is 60 degress). 
Which of the following articulations is being examined? 


A. Acromioclavicular 
B. Glenohumeral 

C. Radioulnar 

D. Scapulothoracic 
E. Wrist 


The pitcher on your weekend baseball team says that he has pain in his throwing arm. You ask 
him to lift his arm in abduction which he can do to 90 degrees. You gently press down on his 
abducted arm and it drops suddenly. You should consider the following? 


Acromioclavicular separation 
Glenohumeral dislocation 

Instability of coracohumeral ligaments 
Teres minor strain 

Rotator cuff strain (2nd-3rd degree) 


BOeoS 


Elevation, protraction, retraction and depression of the scapula take place primarily at which joint 
(i.e. where does most of the motion occur?) 


Glenohumeral 
Sternoclavicular 
Acromioclavicular 
Scapulothoracic 
Coracoclavicular 


BOOWe 


Which of the following would most likely be an etiologic factor in your patient’s developing fibrous 
adhesive capsulitis. 


Coracobrachialis 

Lateral epicondylitis 

Long head of biceps tenosynovitis. 
Myocardial Infaction 

Posterior head dysfunction 


HOOW pS 


A 45-year-old male presents with a dysfunction of his left elbow. He has an asymmetry of neutral 
positioning of his left scapula compared to his right. This is caused by changes in: 


Biceps and triceps tension 
Median nerve compression 
Reciprocal tension membrane 
Reflex sympathetic dystrophy 
Ulnar nerve compression 


HUOWD 
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Patients with somatic dysfunction of the wrist commonly have restriction of which minor motion of 


the radiocarpal-carpocarpal articulation? 


Abduction 
Circumduction 
Extension 
Flexion 
Translation 


HOOW> 


A 30-year-old female presents with an unilateral ulnar paresthesias without demonstrable motor 
deficit. The scalene muscles are normal. In which area would you expect to find significant 
associated somatic dysfunction? 


Low cervical 
Low thoracic 
Middle cervical 
Middle thoracic 
Upper cervical 


BUOW> 


In which of the following areas will you find dysfunction in a patient who has a Golfer’s elbow? 


Lateral epicondyle, wrist extensors 

Lateral epicondyle, wrist flexors 

Medial epicondyle, wrist extensors 

Medial epicondyles, wrist flexors 

Medial and lateral epicondyles, wrist extensors 


BFOOWS 


A patient carried heavy luggage a long distance. Which muscle, important in the stabilization of 
the humeral head on the glenoid fossa, exhibits a trigger point? 


Deltoid 
Infraspinatus 
Subscapularis 
Suprascapularis 
Teres minor 


BOOW > 


Movement of the scapula medially toward the spine is: 


Circumduction 
Depression 
Elevation 
Protraction 
Retraction 


BOOW> 


A college student is trying out for the baseball team, and is told by his coach that his left scapula 
protrudes when he does push ups. What is the dysfunctional muscle? 


Deltoid 

Levator scapulae 
Rhomboid 
Serratus anterior 
Serratus posterior 


HOO W > 


In the above patient, which nerve is damaged? 


Lateral thoracic 
Long thoracic 
Pectoral thoracic 
Posterior thoracic 
Short thoracic 


Oi 
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The nerve that was damaged in the college student arises from: 


Cio 
C5c6n7 
GSeTan2 
ToU4aus 
T6, 7, 8 


BOOWS 


Spencer techniques are especially valuable for the patient with: 


Acute synovitis 

Adhesive capsulitis 

Bicipital tendinitis 
Olecranon bursitis 
Sternoclavicular dysfunction 


BOOWP 


Your patient presents with a dislocated glenohumeral joint. This is diagnosed by: 


Deltoid contour loss 

Elbow pain 

Frozen shoulder 

. Shortened arm 
Supraspinatus trigger points 


HOOW> 


When you diagnosis adhesive capsulitis, which joint is immobilized? 


Acromioclavicular 
Glenohumeral 
Sternoclavicular 
Manubriosternal 
iisand first rib 


BOOP 


An 18-year-old athlete fell face down in to the mud. His arms were outstretched. He slid to his 
right and externally rotated his shoulder girdle. He has significant pain, and presents with his arm 
slightly abducted and externally rotated. Based on this history, what is the most likely diagnosis? 


Acromioclavicular strain 

Anterior glenohumeral dislocation 
Brachial plexus traction injury 

. Costosternal subluxation 

Posterior radial head somatic dysfunction 


HUOWP> 


Treatment of this injury should start with a comprehensive neurovascular examination, 
analgesics, ice, and: 


Muscle energy techniques to the somatic dysfunction 
X-ray, traction reduction of the dislocation 

Sling and rest 

Spencer’s technique 

Stretching techniques to pectoralis minor and scalenes 


HOOW > 


24-year-old female softball player appears with weakness and flaccidity of her deltoid muscle. 
hich nerve is involved? 


BUOY se 
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32. 


A 50-year-old patient presents with pain on the lateral aspect of the elbow joint. The pain can 
radiate down the forearm with pins and needles in the hand. She states that she types 5 to 8 
hours on the computer each day. On examination you find the extensor group of muscles to be 
hypertonic and the lateral epicondyle tender to touch. The patient is suffering from: 


Carpal tunnel syndrome 
DeQuervain’s tenosynovitis 
Duputyren’s contracture 
Golfer’s elbow 

Tennis elbow 


ens 


On further examination you find atrophy of the thenar eminence. The nerve most likely affected is 
the: 


Brachia 

Median 
Musculocutanous 
Radial 

Ulnar 


BOOP 


The test to confirm the above nerve involvement 


Allen’s 
Apley’s 
Fabers 
Finklestein 
Phalens’ 


ELEY O Wie 


An 18-year-old patient presents to the ER after falling backward on an outstretched hand. An 
hour after the injury, your examination reveals swelling in the anatomical snuffbox. The most 
likely reason for the swelling is: 


Avascular necrosis of the scaphoid 
Duputyren’s contracture 

Fracture of the scaphoid 

Mallet finger 

Stenosing tenosynovitis of the thumb 


BFOOW pS 


An office worker complains of wrist and hand pain, bilaterally. You suspect an overuse etiology 
causing carpal tunnel symptoms. Which of the following would most commonly be associated with 
this syndrome? 


Atrophy of hypothenar eminence 

Claw-like flexion deformity of fourth and fifth digits 

Loss of sensation of the distal forearm 

Pain in the thenar eminence to medial aspect of the fourth digit 
Pain in the fourth and fifth digits 


BOOW eS 


Which of the following most positively confirms nerve involvement in carpal tunnel syndrome? 


Allen’s test 

EMG/nerve conduction test 
Phalen’s test 

Reverse Phalen’s test 
Tinel’s sign 


BOOW 
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35. 


36. 
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38. 


Which of the following would be most appropriate and specific to treat the above office worker? 


Cock-up wrist splint, steroid injection, ice packs, Vitamin E 

Cock-up wrist splint, direct myofascial release, NSAIDS, Vitamin B6 

Indirect myofascial release to transverse carpal ligament, Vitamin C, flexion splint 
HVLA to radiocarpal joint, NSAIDS, flexion exercises 

Neurosurgical release by arthroscopy 


BOOWS 


A patient presents to your office complaining of pain and limitation of shoulder abduction and 
flexion. This followed a fall on an outstretched arm. Physical exam confirms the above limitation 
and elicits normal internal and external rotation. Active extension is minimally restricted at 35° 
with minimal pain. Adduction in a slightly flexed position is difficult actively and passively. Which 
of the following would be the most likely diagnosis? 


Acromioclavicular sprain 
Glenohumeral dislocation 
Infraspinatus rupture 
Scapulothoracic separation 
Sternoclavicular separation 


BOOWP 


A patient complains of right wrist pain after falling backward and putting her hand out to diminish 
her forceful landing. Which of the following would point to an orthopedic problem instead of 
somatic dysfunction? 


Asymmetry in the size of the wrists 

Laxity at the end of the range of motion 
Restriction in the minor motions of the joint 
Restriction of motion at end of the typical range 
Swelling of the soft tissues 


BOOWS 


Which of the following somatic dysfunctions would most commonly follow the above traumatic 
history? 


A. Anterior distal radius 

B. Anterior radial head 

C. Distraction of proximal ulna 
D. Flexion, proximal carpal bones 
E. Posterior radial head 


A 45-year-old patient states that he has upper right thoracic and shoulder girdle pain. He 
states that he had been throwing a softball at a family picnic yesterday. He, additionally, states 
that he has a mild queasiness in his stomach and thinks he might have overdone it with the 
“fried chicken, beer, and potato salad.” In this case, which of the following would complement a 
viscerally-related problem rather than a somatic injury. 


C3-5, SLRL and pain at A-C joint 

C6-T1, SRRL and pain at left trapezius border 

Active motion restriction in abduction and flexion 

. Passive motion normal, diffuse pain, and worse at night 
Weakness and numbness in right deltoid 


BUOWD 


A 34-year-old patient presents with upper left thoracic pain at the medial scapula with pain 

in the lateral left elbow in the radial head region. The patient elicits a 1/4 left biceps and 2/4 
brachioradialis and tricep reflexes with 4/5 left elbow flexion and supination strength evaluation. 
Which of the following would most likely be associated with these findings? 


C2, SLRL 
C3, SRRR 
C4, SLRL 
Co, SRRR 
C7, SLRL 


BOOWS 
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39. 


40. 


41. 


42. 


43. 


44, 


A 24-year-old female patient presents with right elbow, forearm, and wrist pain. The pain is three 
days in duration and followed a traumatic event in which her horse pulled her arm suddenly 
when she was walking with it and holding the reins. Physical exam elicits decreased extension 
and flexion. The forearm appears relatively abducted in reference to the humerus. Which of the 
following would you most expect to find on continuation of the physical exam? 


Approximation of the right radius into the humerus 
Abduction of right shoulder in resting state 
Adduction positioning of right wrist/hand 
Decreased tension of interosseous membrane 
Limitation in major joint motions 


BOOW > 


A patient has mild stiffness and ache in his left wrist. He states that he was working at his 
computer for 20 hours over the weekend, finalizing his term paper. You considered his working 
posture being consistent with the most common etiology of pain and motion loss in the wrist. 
Which of the following correlates with this? 


Extension somatic dysfunction, left wrist 
Flexion somatic dysfunction, left wrist 
Interosseous strain pattern 

Radioulnar torsion 

Swelling of the ventral wrist 


BOOW S 


In the above patient, you would expect the motion loss to be: 


Elbow flexion 
Forearm supination 
Forearm pronation 
Wrist extension 
Wrist flexion 


HOOW 


During stage six of the Spencer technique you feel a “pop” and the patient states that there 
was pain in her left shoulder. This event could be related to lysis of adhesions in the capsule. 
However, the other likely event may be instability of the 


A. Infraspinatus tendon 

B. Long head of biceps tendon 
C. Pectoralis minor tendon 

D. Supraspinatus tendon 

E. Teres minor tendon 


If you were to test for this in the above patient, which would be the most helpful test for 
confirmation? 


Adson’s 
Allen’s 
Apprehension 
Phalen’s 
Yergason’s 


HUOW> 


A 33-year-old professional baseball pitcher complains of right shoulder pain and has a positive 
drop arm test. This is indicative of: 


Adhesive capsulitis 

Bicipital tenosynovitis 
Costochondritis 

Rotator cuff tear 

Shoulder separation - Grade II 


HOO. 
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A 16-year-old female high school soccer player has a shoulder injury. You want to evaluate axillary 
nerve function. To do this, you examine cutaneous sensation over the: 


Co dermatome 

Fourth and fifth digits 
Middle deltoid 
Subacromial space 
Thumb and index finger 


BOOWP 


On active examination of our patient, you find that supination is restricted and painful. Which 
motion of the elbow should you evaluate and treat? 


Abduction 
Adduction 
Pronation 
Flexion 
Extension 


SOOUP 


Your attending tells you that she is concerned about the Tunnel of Guyon in the above patient. 
Which structure should you then consider? 


Radial nerve and hook of hamate 
Ulnar nerve and hook of hamate 
Medial nerve and capitate 

Ulnar and lunate 


SON ied 


Medial nerve and pisiform 
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Chapter Ten 
Lower Extremity 


The lower extremity provides support, locomotion and a platform for postural alignment. It is often a site of 
referred pain from the lumbar and pelvic regions and from abdomino-pelvic viscera. Screening: observe gait; 
palpation; assess range of motion of each joint; assess muscle strength, stability and flexibility. 


SKELETAL, ARTHRODIAL AND LIGAMENTOUS STRUCTURE AND FUNCTION 
Bones: 

innominate (pelvic bone) 

femur 

tibia 

fibula 

7 tarsal bones (talus, calcaneus, navicular, cuboid and 3 cuneiforms) 
5S metatarsals 


and 14 phalanges 


Each joint is stabilized by ligaments. Ligament strains are classified by degree: 
1st degree - the integrity of the ligament is undisturbed and there is intact tensile strength. 


It is tender to specific palpation and recovers with normal function and no ligament laxity. 


2nd degree - partial tearing disturbs integrity of the ligament, there is moderate laxity, there is 
usually no need for surgery 


3rd degree - complete disruption of the ligament(s) with no tensile strength and a “sloppy” end 
feel. Splinting and early surgery required for the knee, but in the ankle, which is more stable, 
surgery is delayed or not needed. 


NEUROLOGICAL EXAM 


Early in your exam perform a traditional neurological exam to rule out neurological disease or structural 
problems to effect the nervous system. 


Upper Motor Neuron shows problems of hyperreflexia, spasticity, clonus, + babinski’s sign or rigidity. 


Lower Motor Neuron shows hyporeflexia, muscle weakness/flaccidity, facscilulations or fibriliations. 
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VE 


___ MUSCLE AND SENSORY INNERVATION HE LOWER EXT 


NERVE ROOT REFLEX TEST SYMPTOMS STRENGTH TEST- we 
ING 


L-4 CRAMPING IN HOLDS LOWER TIBIALIS ANTERIOR 
MUSCLES OF DER- | LEG IN EXTENSION 
MATOMAL DISTRI- | AGAINST PRES- 

BUTION SURE 


FOOT DROP ABDUCTS THE HIP 


GREAT TOE 


CRAMPING GLU- TIBIALIS ANTERIOR 


TEUS MEDIUS 


COMPLAINS OF 
TRIPPING OVER 
CARPETS OR 
CRACKS IN SIDE- 
WALKS 


CRAMPING OF 
INTRINSIC FOOT 
MUSCLES 


GASTROC-SOLEUS 
COMPLEX 


EXTENDS THE HIP 
WITH KNEE BENT 


BUTTOCK/ 
GLUTEAL 


DERMATOMES OF THE LOWER EXTREMITY 


REFERRED PAIN is not limited to nerve root or dermatomal pattern. Pain 
patterns from lumbar spine facet joints, multifidi, quadratus lumborum, 
glutei, piriformis, and obturator internus refer down the leg. 


Myotomal referral is pain in a group of muscles that share a common nerve 
root. The classic example is a “charley horse,” which is spasm in soleus and 
gastroc. 


Sclerotomal (bony/ligamentus) referral - deep, achy, like a toothache. 
It occurs in the lumbar area, often refers pain to the inguinal area and/or 
hip. Hip problems often refer pain to the knee. If there is knee pain in an 
adolescent male, check for slipped capital epiphysis. 


Somatic dysfunction of the lower extremity is the neuromuscular imbalance 
and/or myofascial trigger points. 


A neuromuscular imbalance affects both agonist and antagonistic muscles. 
The agonists are stimulated to become short and tight while the antagonist is 
inhibited causing weakness and atrophy. For example: iliopsoas, piriformis, 
rectus femoris and tensor fasciae latae all tighten while the vasti, peroneus 
and tibialis are weak and inhibited. 


The nerve supply in buttocks and thigh can be functionally affected by the 
piriformis muscle especially by biochemical irritation of the sciatic nerve. In 
ten percent of the population, the nerve passes through the muscles and peroneal entrapment is likely. 


The thigh muscles are the hamstrings, rectus femoris and tensor fasciae latae. The hamstrings (innervation is 
the tibial division of the sciatic nerve) and short head of the biceps femoris (innervation is the peroneal branch 
of the sciatic nerve) are chief knee flexors. The biceps femoris causes external rotation of the knee. The 
hamstrings cause internal rotation of the knee. 
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MUSCLES OF THE LOWER EXTREMITY 


[ORIGIN ———_—sSY| INSERTION ACTION NERVE 


Upper portion of the | Gluteal tuberosity Primary extensor Inferior gluteal 
ilium (femur) 


MUSCLE 
GLUTEAL 
REGION 


Gluteus maximus 


Posterior aspect of | Iliotibial tract 


sacrum and coccyx 


Major lateral rotator 
of the thigh 


(S1-S2) 


Sacrotuberous liga- 
ment 


Ilium between 
middle gluteal line 
and the iliac crest 


Gluteus medius Greater trochanter |Abducts and rotates 
and oblique ridge of | the thigh medially 


the femur 


Superior gluteal 


(L4-L5) 
Superior gluteal 


Abducts and rotates 
the thigh medially 


Greater trochanter 
and the capsule of 
the hip joint 


Ilium between the 
middle and inferior 
gluteal lines 


Gluteus minimus 


(L4-L5) 
Iliotibial tract Tenses fascia lata Superior gluteal 


Tensor fascia lata Iliac crest 


Anterior border of Assists in flexion, (L4-L5) 
the ilium abduction, and me- 

dial rotation of the 

thigh 


Piriformis Internal aspect of Upper portion of the | Rotates the thigh From $1 and S2 
the sacrum, greater | greater trochanter | laterally 
sciatic notch and 
sacrotuberous 
ligament 


Gemelli- Superior | Superior - upper Obliquely into either | Rotates the thigh The sacral plexus 
and Inferior margin of lesser border of the ten- laterally 
sciatic notch don of the obturator 
internus and great- 
er trochanter 


(Nerve to obturator 
internus) 


L4, L5 and S1 


Femoral (L2-L3) 


Inferior - lower 
margin of lesser 
sciatic notch 


Lateral border of 
ischial tuberosity 


Quadratus femoris Posterior aspect of 
greater trochanter 
and adjoining shaft 


of the femur 


Rotates the thigh 
laterally 


ANTERIOR THIGH Lesser trochanter of | Flexes and rotates 


the femur thigh medially 


Iliac fossa 


Lateral portion of 
the sacrum 


Psoas major (part of | Lumbar vertebrae Lesser trochanter of | Flexes and rotates 1st, 2nd and 3rd 
the iliopsoas) the femur thigh medially lumbar 


Satorius Anterior superior Upper portion of the | Acts on the hip and | Femoral 
iliac spine medial surface of knee joints; 
the tibia 
Flexes leg 


Rectus Femoris Straight head Tibial tuberosity Extends leg 
comes from AISS 


Iliacius (Iliopsoas) 


(L2-L3) 


Femoral 


(Quadriceps femo- Flexes thigh (L2, L3, L4) 


ris) 


Reflected head from 
the posterior-su- 

perior aspect of the 
acetabulum 
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MUSCLES OF THE LOWER EXTREMITY (Continuec 


MUSCLE [ORIGIN __—_—|[ INSERTION ACTION [NERVES 73 


Vastus lateralis Intertrochanteric Tibial tuberosity Extends leg Femoral 
line, spiral line, lat- 
eral intermuscular 
septum 


(Quadriceps (L2, L3, L4) 


femoris) 


Intertrichanteric Tibial tuberosity Extends leg Femoral 
line, spiral line, lat- 
eral intermuscular 


septum 


Vastus medialis 


(Quadriceps (L2, L3, L4) 


femoris) 


Vastus intermedius | Upper bs of the Tibial tuberosity Extends leg Femoral 
shaft of the femur 
and distal 1/2 of 
lateral 
intermuscular 


septum 


(Quadriceps) (L2, L3, L4) 


Adducts, flexes, and | Obturator 
rotates thigh 


laterally 


Adductor brevis Body of the pubis Between lesser tro- | Adducts, flexes, and 
below the origin chanter and linea rotates thigh 
adductor brevis aspera laterally 

Side of the pubic Adducts, flexes, and 

arch and pectineal rotates thigh later- 

surface of the pubis ally; 


Linea aspera of the 
femur 


Adductor longus Body of pubis below 


the pubic crest 


(L2, L3, L4) 
Obturator 


(L2, L3, L4) 
Obturator 
(L2, L3, L4) 


Medial supracondy- 
lar ridge and 
adductor tubercle 


Adductor magnus 


Distal fibers help 
in extension and 
medial rotation of 
the thigh 


Distal portion of the 
sciatic (L4) 
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VASCULAR AND LYMPHATIC STRUCTURES AND FUNCTION 


The hip receives its blood supply through the acetabular notch. A femoral neck fracture is bad for the blood 
supply. The femoral artery supplies the lower extremity, and is found in the femoral triangle bounded by the 
sartorius, adductor muscle and inguinal ligament triangle contains: 


Nerve 

Artery 

Vein 

Empty Space 

Lymphatics (can be palpated just inferior to the inguinal ligament) 


The mnemonic NAVEL can be used to memorize the order of the femoral triangle. Remember the nerve 
is not found in the femoral sheath. 


THE HIP 


HIP - articulation of the head of the femur with the acetabular socket of the 
innominate 


The hip is a ball and socket synovial joint 


Major motions are flexion/extension and abduction/adduction, and 
circumduction. 


Minor motions are anterior glide with external rotation, and posterior glide with 
internal rotation. 


lliofemoral ligament AKA the Y- ligament of Bigelow screws the femoral 
head into the acetabulum and prevents hyperextension. Normal extension is 35 
degrees. 


Flexion is limited more by muscles and soft tissue than by ligaments. Flexion 
of the straight leg at the hip is to 85-90 degrees (hamstring limits). With flexed 
knee, the hip can be flexed to 135 degrees. The hip can abduct 55 degrees and 
adduct 35 degrees independent of knee flexion and extension. 


E To test for a congenitally shallow acetabulum in the newborn, use 
Barlow’s test, which tests for dislocation and Ortolani’s test, 
which tests for reduction of an already dislocated hip. 


Muscles of the hip are generally large and powerful. Somatic dysfunction responds to muscle 
energy and counterstrain as well as soft tissue OMT, myofascial spray and stretch, injection 
and dry needling. 


THE FEMUR 


The femur is the longest and heaviest bone in the body. Statically, it can be evaluated by 
measuring its angle of inclination, which is the intersection of the anatomical axis of the shaft 
of the femur and the long axis of the neck of the femur. Normally this is 120 to 135 degrees. 
>135 is coxa valgus; <120 is coxa varus.(Valgus means bent outward. Varus means bent 
inward.) At the femur, varus means knocked knee and varus means bow legged) 


The anatomical longitudinal axis is not the functional axis. The functional longitudinal axis is 
from femoral head in the acetabulum to a point midway between the condyles. With internal 
rotation, the femoral head glides posteriorly and with external rotation the femoral head glides 


anteriorly. These are minor motions, and are lost first in arthritis. 
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To screen for osteoarthritic changes the joint uses the FABERE test, which is a range of motion test that is 
performed in the following order: 


Flexion 
ABduction 
External Rotation 
Extension 


A short leg creates biomechanical stress causing a higher incidence of bursitis and osteoarthritis on the long 
leg side. 


THE KNEE 


The true knee is a double condylar complex synovial joint formed by the femoral condyles 
and the tibial plateau. Its major motions are flex/extension, and its minor motions are A/P 
glides, med/lat glides, internal rotation with anteromedial glide and external rotation with 
posterolateral glide. An osteopathic exam includes the orthopedic exam. If the end feel is 
too loose, there is an orthopedic diagnosis, if motion ends too abruptly, there is somatic 
dysfunction. In sports, the knee is the most frequently injured structure. It makes up 
approximately 50-60% of sports injuries. 


History - Age as predictor for dysfunction. History and symptoms will many times lead you 
toward what to look for: 


Birth to 12 Years of Age 
Discoid Meniscus 
Cyst, since birth lateral aspect, behind meniscus 


Recurrent Synovitis 


Synovium torn - There is slight bleeding in the joint. The knee improves with rest, 
symptoms disappear, patient returns to activity, symptoms return. 


12 to 18 Years of Age 


Osteochondritis dissecans - May affect other joints, but most common in knee. It caused by a diminished 
blood supply 


Cartilaginous separation may cause knee lock-up 
Osgood-Schlatter’s Disease 
Tibial tuberosity pain secondary to epiphysitis /tendonitis 
Chondromalacia patellae 
18 to 30 Years of Age 
Meniscal tears and Chondromalacia patellae 
30 to 50 Years of Age 
Rheumatoid arthritis 
40 to 55 Years of Age 
Degenerative meniscal lesions (generally in patients who were active athletically for years) 
45 Years of Age and Upward 


Osteoarthritis 
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History of Instability 


Chronic Anterior Cruciate Ligament (ACL) insufficiency — Patient may report painless giving-away of knee/leg 
or pain that follows the sensation of instability. This is usually associated with articular or meniscal injury 


Chondromalacia - Patients may experience giving-away (preceded by pain).Think of this in patients with “trick 
knees.” 


Mechanism of Injury 


Often suggests diagnosis! A report of pivoting or twisting, followed by pain and swelling, usually this indicates 
ligamentous or cartilaginous injury. 


Repetitive micro-trauma from running or bicycling is usually less severe and not associated with an event. 
Initial Evaluation of Knee Problem 
Must determine: Trauma or Disease? And Treat or Refer? 


Q-angle - the angle formed by the intersection of the functional axis of the femur and the longitudinal axis 
of the tibia. It normally measures 10-12E, >20E is abnormal. As the Q-angle increases, the patient becomes 
more knock-kneed = genu valgus 


As the Q-angle decreases below 10E bow-legged = genu varus. 
Coxa varus with pronated feet increases the Q-angle 
Genu-Valgus “Knock Knee” 
Medial collateral (Tibial collateral) is lengthened 
Lateral collateral (Fibular collateral) is shortened 
Lateral Meniscus is compressed 
Genu-Varus “Bow Legs” 
Medial collateral is shortened 
Lateral collateral is lengthened 
Medial Meniscus is compressed 
Medical Entities to be Considered 
Septic Arthritis- #1 cause is iatrogenic (Secondary to needle penetration for aspiration or injection) 
Knee Extension 


The knee should move freely into full extension with locking. To test, grasp the foot of the supine patient with 
one hand and raise off the table. Flex the knee slightly, release and allow the leg to extend. It should drop and 
extend. In structural problems, the patient will guard hyperextension = genu recurvatum. 


LIGAMENTS AND CARTILAGE OF THE KNEE 


The lateral and medial collateral ligaments limit lateral glide of the tibia with adduction, and they limit medial 
glide with abduction. This stabilizes the true knee joint. The lateral ligament does not attach to the lateral 
meniscus. The medial ligament attaches to the medial meniscus, making it more prone to injury. 


TESTS FOR THE KNEE 
Biomechanics and range of motion (with patient seated and knee flexed at 90 degrees) 
Flexion 135 degrees 
Extension 0-10 degrees 
Internal/ External Rotation 10 degrees 


Valgus & Varus Stress 
With the knee supported by the physician’s hands, and the foot cradled between the physician’s elbow and 
iliac crest 
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Flex knee to ~ 20 degrees then add varus and valgus stress. Significant opening and/or pain with medial or 
lateral stress should consider referral for orthopedic evaluation 


Hip Rotation and Flexion 


Patient supine, knee flexed to 90 degrees. Rotate entire limb to determine if hip is involved, performing 
Patrick’s (FABERE) and figure of ‘4’ tests. 


Patellar Apprehension 


Patient Supine. Displace patella laterally while flexing the leg from an extended position. 
If the patella is unstable, the patient will become anxious fearing re-displacement of patella. 


Joint-line Crepitus 


With palm of hand over the patella, place thumb and index finger along the medial and lateral joint lines, 
respectively. Then, flex and extend the knee. If crepitations are present, think damaged articular surfaces. 


Drawer Test 


Patient seated or supine with knee flexed. Physician steadies the patient’s foot, then pulls anteriorly or pushes 
posteriorly on tibia. 


Excessive glide anteriorly - Anterior Cruciate Ligament rupture (ACL) 
Excessive glide posteriorly - Posterior Cruciate Ligament rupture (PCL) 
Lachman’s Test 

Patient supine with knee flexed 15 to 20 degrees 


While the physician stabilizes anterior aspect of the lower femur with one hand, the other pulls forward on the 
tibia. This tests for excessive anterior glide of the tibia in tears of the anterior cruciate ligament (ACL) 


McMurray’s Test 


Patient supine with hip fully flexed and knee flexed to approximately 90 degrees. The physician’s thumb and 
fingers palpate the medial and lateral joint lines and simultaneously either externally rotates and extends or 
internally rotates and extends. If a click is audible with external rotation and then extension, this is a positive 
test for a medial meniscus tear. If a click is audible with internal rotation and extension, this is a positive test 
for a lateral meniscus tear. 


Apley’s Tests 
Patient prone, knee flexed to 90 degrees and stabilized 
Compression: tests for meniscal injury 


Compression applied to the knee joint from the ankle through the axis of the tibia and rotation of the lower 
leg internally and externally (ipsilateral) will feel especially loose if positive. 


Distraction: tests for collateral ligament sprain 


Lower leg lifted with femur stabilized. Lower leg internally and externally rotated, testing for excessive 
instability. 


OTHER SPECIAL TESTING 


X-ray - Especially in patients with effusion! A-P and lateral should be performed, if possible, with patient 
weight-bearing, evaluating femoral-tibial alignment, joint space narrowing, osteophytic changes, etc. 


Merchant (Sunrise) View - Evaluates patellar position and degeneration. 


Arthrocentesis 


Sudden effusion accompanied by fever, chills, etc. Draining large post-traumatic effusions can help to make 
the patient more comfortable and compliant. 
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OSTEOPATHIC PALPATORY DIAGNOSIS 

Osteopathic Exam can differentiate between the following biomechanical somatic dysfunctions: 
Anterior Tibial (Posterior Femoral) 

Symptoms -Decreased extension with anterior pain/stiffness 

Findings -Pain over anterior joint margin bilaterally 

Prominence of antero-medial/lateral tibial plateaus 

Motion quality poor on posterior drawer 

Motion free on anterior drawer 
Posterior Tibial (Anterior Femoral) 

Symptoms - Decreased flexion with posterior pain/fullness/stiffness 

Findings - pain over posterior joint margin bilaterally 

Prominence of antero-medial/lateral femoral plateaus 

Motion quality poor on anterior drawer 

Motion free on posterior drawer 
Anterior Fibular (Proximal) 


Symptoms - Pain at the postero-lateral knee margin approximately 1-1/2” below joint line. The pain 
may radiate along lateral lower leg to the ankle. The ankle motion may be affected. 


Findings - Fibular head moves easily forward, but is resistant to posterior movement. 
Posterior Fibular (Proximal) 


Symptoms - Pain at the postero-lateral knee margin approximately 1-1/2” below joint line. The pain 
may radiate along lateral lower leg to ankle. The ankle motion may be affected. 


Findings - The fibular head moves easily posteriorly, but is resistant to anterior movement. 
ANTERIOR MEDIAL MENISCAL 
Symptoms - Pain and fullness at the antero-medial joint margin and decreased extension 


Findings - There is a click on McMurray test. There is a small, painful, bead-like swelling at the 
antero-medial joint margin. There is decreased movement in extension. 


O’Donaghue’s triad (terrible triad) - significant knee instability. Torn ACL, torn medial collateral 
ligament, and torn medial meniscus. The mechanism of injury is a lateral to medial force, usually due 
to an outside tackle with knee extended and foot flexed. 


MENISCI 


The mensci act as a shock absorber and transmit loading forces. They act as joint filler and provide stability. 
They prevent synovial and capsular impingement with flexion and extension 


Meniscal Injury 


This rarely occurs without some degree of rotation. The foot is fixed, knee flexed and rotated. Joint instability 


should be considered due to a torn meniscus until proven otherwise. Medial meniscal injury is generally more 


common in sports (75-90%). This often is accompanied by ligamentous insult. 


Meniscal Injury in Wrestlers 
45% of meniscal injuries in wrestlers tend to also involve the lateral collateral ligament, with internal rotation 
occurring in take-down moves. 
Meniscal Injury in Skiers 


Skiers have less incidence of meniscal injury, but they predominantly injure the lateral collateral meniscus 
74% lateral versus 19% medial meniscus. 
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PATELLA 


The patella can sublux laterally with biomechanical forces or weakness/dysfunction of the vastus medialis 
muscles. Patellofemoral dysfunction arises from abnormal tracking or pressure on the patella. Prolonged 
dysfunction can cause irregular or accelerated wearing or roughening of the articular surface of the patella. 
Structural changes are tested medially, laterally, superiorly and inferiorly. Patellar problems are strongly 
suggested by effusion within the joint and/or crepitus with/without pain. 


Patellar structural problems arise from: 
patellar dislocation 
chronic/direct patellar trauma or fracture of the lower extremity 


Locking suggests myofascial trigger points in the vastus lateralis muscle, and can be the presenting symptom 
of short leg syndrome. 


TREATMENT OF THE INJURED KNEE 


After addressing any medical problem, direct treatment to the musculoskeletal aspects; initial “first aid” can 
be expressed by the mnemonic PRICES 


Protection 
Rest 

Ice 
Compression 
Elevation 


Support 


Patellofemoral Mechanism Injury 

PRICES 

Patient education is important emphasizing relative rest and avoidance behavior. 
Bracing and orthotics for excessive foot pronation. 


PT that strengthens vastus medialis. Isometrics should be used first. 


ACL Injury 
PRICES 
Orthopedic referral for evaluation of degree of laxity. 
If non-surgical then: 
Bracing 
Exercise 
Ice 


Meniscal Injury 


Conservative measures including OMT should be initiated. If, however, significant injury is diagnosed, then 
Patellar, Quadriceps, and Iliotibial-band 


Tendinitis 

Ice Stretching 

Physical therapy 
Cross-training program 


Soft-tissue directed OMT 
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OMT - Includes many approaches for somatic dysfunction: 
HVLA techniques for tibial/ fibular dysfunctions and meniscal displacement 
Muscle energy for fibular dysfunctions 
Counterstrain for patellar tender points secondary to patellofemoral syndrome 
Ligamentous articular strain and myofascial release for soft-tissue manifestations 


Don’t forget that other joints affect the knee. It is affected distally by the ankle and proximally by the 
hip and lumbar spine. 


THE FIBULA 
a FIBULAR MOTION 


The fibula has a reciprocal motion. When the fibular head glides anteriorly, the distal fibula 
moves posteriorly and vice versa. 


External Rotation: the distal fibula moves posteriorly thus elevating the proximal head anteriorly. 
With internal rotation, the distal fibula moves anteriorly. 


Fibular head dysfunction may occur in recurrent ankle sprains. Reciprocal motion may not 
occur following trauma. 


Gliding: In pronation the distal talofibular joint glides posteriorly and the head of the fibula 
moves anteriorly. Common ankle sprains are in supination, so the findings would be opposite. 


Somatic Dysfunction of the Fibular Head 


The posterior fibular head can cause entrapment neuropathy by compressing the common 
peroneal nerve. 


THE ANKLE 


Movement is a composite movement of the talocalcaneal joint of the 
hind foot and movement of the forefoot around the talo-navicular and 
calcaneocubiod joints. 


Inversion: the plantar aspect of the foot faces medially as the inside edge 
of the foot is lifted. 


Eversion: the plantar aspect of the foot faces laterally as outside of the 
foot is lifted. 


Supination = adduction, plantar flexion and inversion of the foot 
Pronation = abduction, dorsiflexion and eversion with weight bearing 


Supination is accompanied by eversion of the calcaneus and 
posterolateral glide of the talus (with respect to the navicular at the 
talocalcaneal joint). There is less stability of the ankle. This locks the 
foot and allows stabilization at the heel strike and propulsion at toe off. 
Pronation stabilizes the ankle. There is eversion and anterolateral glide. This unlocks the foot for surface 


adaptation and shock absorption during running. 


STABILIZING LIGAMENTS 


Supination sprains are common (80% of all ankle sprains) and usually occur in plantar flexion, traumatizing 
the lateral stabilizing ligaments and causes somatic dysfunction in the knee and the hip. It causes eversion of 
the calcaneus, and posterolateral glide at the talocalcaneal joint, which stretches and causes potential trigger 
point development in peroneus and other lateral/anterior compartment muscles. 
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3 separate ligaments stabilize the joints: 
anterior - anterior talofibular ligament 
middle - calcaneofibular ligament 


posterior - posterior talofibular ligament 


ANKLE SPRAINS 
Ankle sprains are named for the ligaments involved. 


Type 1: anterior talofibular ligament only, i.e., a pure inversion sprain like rebounding a basketball directly 
on the lateral aspect of the foot without plantar flexion. This is uncommon due to mechanics. 


Type 2: anterior talofibular ligament and calcaneofibular ligament 
Type 3: all 3 ligaments. 


The deltoid ligament provides such strong medial stabilization that trauma to this structure is more likely a 
fracture to the medial malleolus than a tear to the ligament. Pronation is uncommon because of the strength 
and stability of the joint during dorsiflexion. 


EVALUATION 


Observe: Look for swelling, discoloration, breaks in the skin, distortion, alterations in gait, localization of 
pain. 


Palpate: With a light touch, feel for edema - diffuse vs. localized, skin temperature, and the quality of the skin. 


Test: Active motion (the patient goes through it alone) and passive range of motion at the ankle, landmarks of 
the fibula 


If there is a break, the pain will radiate to the ankle when the fibula is palpated. Just a note, trust your 
intuition based on the physical exam and history because even radiologists make mistakes. 


Inversion Sprain (Most common type of sprain) 
With this type of sprain the following occurs: 
Tibia & fibula roll laterally 
The foot turns inwardly 
Fibula head moves posteriorly 
Lateral malleolus moves anteriorly 
Tibia externally rotates 
Cuboid & Navicular bones will spread secondary to pressure and inward movement of the forefoot 
Femur internally rotates 
Tibial head goes anterior and medial 
Sacrum will go into an anterior torsion (with a R foot sprain it will go R on R) 
Treatment of the sprain: 
Start with treating L5 (it will be rotated L if the sacrum is R on R) 
Treat the anterior innominate 
Treat the sacrum 
Treat the femur and hip joint 
Correct the tibial torsion 
Balance the fibula 
Decompress and balance the talus and calcaneus 


Balance the navicular and cuboid 
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THE FOOT 
THE ARCHES OF THE FOOT 


There are two arches of the foot, the longitudinal arch and the transverse arch, maintained by: interlocking 
articular facets of the bones, interosseous ligaments, special fascial sheaths, plantar 
ligaments and muscles/muscle tendons. 


PAIN IN THE ARCHES 


The navicular drops causing the arch to flatten. The metatarsals drop secondary to loss 
of the long arch. 


The transverse arch can drop with excess weight on the lateral metatarsals & tarsals. 
The transverse arch can be considered a “potential” arch. 


Weakness of the intrinsic muscles will flex the toes and the metatarsals drop. This 
makes them weight-bearing, which causes pain because they are not meant to bear 
weight. With this drop, the tip of the toe also bears excess weight, which causes pain. 


Treatment of Foot Pain 


OMT seeks to return the natural arches in both the longitudinal and transverse axes. 
Orthotics are often added for long-term treatment to prevent further dropping of the 
arch. Modifications may be made to the shoe in order to alleviate the pain. 


PES PLANUS (FLAT FEET) 
The arch is flattened and the ankle tends to evert. 
PES CAVUS (HIGH ARCH) 


This is an abnormally high arch causing prominent metatarsal heads. The apex of the 

arch is very high causing a shortening of the plantar fascia leading to “claw foot”. Treat 
with stretching and OMT. Surgery is sometimes indicated to snip the plantar fascia to 
release the tension. 


MORTON’S FOOT: short 1st metatarsal which cannot accept weight for push-off. A callous develops under 
2nd and 3rd metatarsal and 2nd and 3rd bones thicken. Treatment is OMT and orthotics. 


HALLUCIS VALGUS: an inherited structural deformity that leads to contracture of various periarticular 
structures of the 1st metatarsal-phalangeal joint. 


PROGRESSIVE BUNIONS: hereditary protrusions accentuated by various deviations of the 1st metatarsal. 
Surgery often required. 


HAMMER TOES - acquired functional problem, can be associated with trigger points in the dorsal interossei. 
Deformation can occur after treatment. 

SOMATIC DYSFUNCTION of tarsometatarsal, metatarsal-phalangeal and interphalangeal joints involves 
minor motions (plantar/dorsal glide, internal/external rotation and lateral/medial glide) and can involve 
compression or traction. 


DEFORMITIES/ABNORMALITIES 


Wharton’s Deformity - The 2nd toe is longer than the great toe. There is a shortened proximal metatarsal 
and posteriorly displaced sesamoid bones which may cause pain. 


Stress Fracture - This is very common 


Bunion - This is a variant of the 1st metatarsal with great toe deviation causing lateral disruption in the 
transverse arch. Treat with padding, stretching, OMT, night splinting (especially in kids who are still 
malleable). Surgery is very traumatic and is to be avoided when possible. 


Plantar Fasciitis - The plantar aponeurosis arises from the calcaneus and extends to phalanges (including 
the sesamoid bones under the big toe). Chronically stressed plantar fasciitis due to irritation by high arched 
foot or by excessive pronation, a calcaneal heel spur or due to calcium deposits along the lines of stress. If the 


biomechanics are addressed, then surgery may not be necessary. 
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The inflammation/irritation extends from the calcaneus to the metatarsal heads. Repeated trauma or 
inflammation of the fascia leads to contraction of the foot muscles from the non-use of the foot. Many times, a 
bone spur may occur which is actually embedded in tendon. Treat with NSAIDS injections or shoe pads with 
cut-outs at the site of the spur in addition to OMT. Surgery is usually not indicated as it may prove to worsen 
the pain. 


Subcalcaneal Bursitis — There is a bursa beneath the calcaneus and it may become inflamed. This presents 
with ISOLATED tenderness/pain at the far back tip of the calcaneus (as opposed to the spur which is more 
anterior). NSAIDs and cut-out shoe pads are treatment of choice as well. 


Just a side note: when shoe pads are used, they must be placed bilaterally in order to avoid creating a false 
short leg, which can cause other problems farther up in the leg and pelvis. This is a general principle which 
should be applied to all patients who wear shoe pads and present with leg and/or pelvic pain: any shoe 
inserts or pads should be placed bilaterally. 
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Chapter Ten Questions 
The Lower Extremity 


Which statement regarding the cruciate ligaments’ functions are correct? 


aX 


Be 2 Om Ww 


During flexion, the anterior cruciate ligament slides the femoral condyle forward, and during 
extension, the posterior cruciate ligament slides the femoral condyle posteriorly. 

During flexion, the posterior cruciate ligament slides the femoral condyle forward, and during 
extension, the anterior cruciate ligament slides the femoral condyle posteriorly. 

During flexion, the posterior cruciate ligament slides the femoral condyle posteriorly, and 
during extension, the anterior cruciate ligament slides the femoral condyle anteriorly. 

During flexion, the posterior cruciate ligament slides the femoral condyle posteriorly, and 
during extension, the anterior cruciate ligament slides the femoral condyle posteriorly. 
During flexion, the posterior cruciate ligament slides the femoral condyle forward, and during 
extension, the anterior cruciate ligament slides the femoral condyle forward. 


The largest quadriceps femoris muscle is the 


HOO W > 


Sartorius 

Rectus Femoris 
Vastus intermedius 
Vastus lateralis 
Vastus medialis 


When performing a Trendelenburg test, which of the following indicates a positive test? 


See Oe x 


Pain and limitation of motion on extension 

Pain when the clinician grasps the iliac bones and presses them together 
Inability to fully flex the leg 

Gluteal crease of the raised leg remains level or drops 

Leg remains abducted when patient drops the leg to the table 


Which of the following is a common diagnostic finding in Psoatic Dysfunction? 


OR) Oe 


In supine position, straightening of lumbar spine 

L3 NSrRI1 

On standing, downward pelvic tilt on pathologic side 
Pelvis shifts to same side 

Positive Patrick’s test 


Which of the following is the correct location for the posterior lateral trochanteric tenderpoint? 


BOOWP 


5 inches lateral to the ASIS 

5-6 inches below the trochanter on the lateral thigh 

2-3 inches below the trochanter along posterior shaft of femur over to the ischial tuberosity 
Directly between the ILA of the sacrum and the greater trochanter 

Posterolateral surface of the greater trochanter 


ey? 


MATCHING 


10. 


Matching: Definitions. Each selection may be used once, more than once, or not at all. 


Bursitis 
Dislocation 
Sprains 
Strains 
Tendinitis 


BOOW > 


May involve major ligamentous and soft tissue disruption and may cause vascular and neurologic 
compromise. 


Involve ligamentous injury and may or may not lead to joint instability. 


Inflammation which may or may not have an infectious etiology, and may be caused by mechanical 
irritation. 


Soft tissue inflammation usually due to repeated microtrauma with potential progression to 
capsulitis. 


Tendinous tears, ranging from first degree through third degree 


SINGLE ANSWER 


D1. 


a2: 


13. 


A 19-year-old male presents to the E.D. with a C/O knee swelling and pain after an injury today 
while playing football. The patient states he was hit from the side by an opponent. On physical 
exam, Lachman’s and anterior and posterior drawer tests were negative. A varus stress to the knee 
demonstrates no increase or decrease in ROM. However, a valgus stress to the knee demonstrated 
an increase in ROM. Apley’s compression test did not elicit pain, while Apley’s distraction test did. 
X-ray findings demonstrate only soft tissue swelling. 


The most likely diagnosis is which of the following? 


Anterior cruciate ligament tear 
Lateral meniscus tear 

Medial collateral ligament tear 

Medial meniscus tear 

Posterior cruciate ligament tear 


BOOW > 


Which of the following diagnostic tests is most commonly used to confirm your physical 
examination findings? 


Computed tomography 
Exploratory surgery 
Magnetic resonance imaging 
X-ray 

Ultrasound 


BOOW S 


A routine examination of a 14-year-old asymptomatic female reveals a mild right thoracic scoliosis. 
The primary goal of OMT in this patient is to prevent: 


Development of leg length discrepancy 

Early onset of osteoporosis 

Liver dysfunction due to somatovisceral reflex 

Progression of the spinal curve 

Reduction of patient’s height due to increasing spinal curve 


HUOWP 
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14. 


13. 


16. 


17. 


18. 


79. 


A 24-year-old male “weekend athlete” presents to your office with complaint of right ankle pain 
secondary to an inversion injury which occurred while playing tennis. He is ambulatory and 
examination reveals swelling and tenderness distal to the right lateral malleolus. Which of the 
following somatic dysfunctions would you expect to be found on structural exam of this patient? 


Dropped right navicular 
Eversion of the right talus 

LS FRS, 

Left 4th rib held in exhalation 
Posterior proximal fibular head 


BOOS 


Which of the following would most likely exhibit findings of coolness, pallor, and atrophic tissue 
texture in a patient presenting to your office with leg pain and weakness? 


Acute somatic dysfunction secondary to strain/sprain 

Chronic somatic dysfunction secondary to degenerative discs 
Edema associated with infectious etiology 

Increased metabolic activity in quadriceps secondary to exercise 
Primary somatic dysfunction of L1 


FOOWP 


A 17-year-old Asian male presents to the ER with groin pain and inability to bear weight or move 
his right leg. He was playing tackle football and was hit hard from the right. His friends carried 
him to the car and brought him to the ER. He is unable to bear weight and complains of severe 
pain. Initial evaluation would most likely include: 


AP and lateral X-rays of the right femur and hip 

Muscle strength testing of the right femur and hip 

Passive ROM assessment of the right femur and hip under local anesthetic 
Sitting flexion test for sacroiliac dysfunction 

MRI evaluation of the right femur and hip 


BOO W > 


The most likely diagnosis is: 


Acute sprain & strain 

Avascular necrosis of the hip 

Femoral neck fracture 

Slipped femoral capital epiphysis 

Somatic dysfunction of the sacroiliac and hip joints 


FOOW > 


Initial management of the above case would most likely include 


Aspirin and ice packs 

Ambulation in water 

Reduction of fracture and internal fixation 

Rest and elevation of the right leg 

Thrust technique for posterior pelvic (innominate) dysfunction 


AOOWP 


Dave is a 25-year-old male who was playing basketball. He was coming down with a monstrous 
rebound when he landed on his opponent’s foot. His right foot was injured when his weight landed 
on the lateral surface of his foot. Most likely Dave suffered: 


Abduction injury 
Adduction injury 
Eversion sprain 

Inversion sprain 
Pronation injury 


AOOW> 
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20. 


The most commonly affected ligaments in this injury are: 


A. Deltoid and medial collateral ligaments 
B. Anterior and posterior talofibular and calcaneofibular ligaments 
C. Posterior tibiotalar and tibiocalcaneal ligaments 
D. Tibionavicular and anterior tibiotalar ligaments 
E. Calcaneonavicular and calcaneocuboid ligaments 
ae The patient, Dave, now arrives at the hospital. The first test you obtain is: 
A. Bone Scan 
BoyCT scan 
C. MRI 
D. Plain x-ray 
E. Ultrasound 
22: On the above study, the area(s) you pay closest attention to are: 
A. The talus bone 
Bee he-calcancus 
C. The navicular and cuboid bones 
D. Cuneiforms 
E. Distal fibula and 5th metatarsal 
23. The appropriate treatment for this patient is: 
A. Order further studies 
B. Proceed to the OR 
C. Short leg cast re-evaluate in 6 weeks 
D. Resume normal activity as tolerated 
E. Air splint and crutches re-evaluate in 1 week 
MATCHING 
Match the following. Use an answer once, more than once or not at all. 
A. Talus and calcaneus 
= Navicular and cuboid 
(Gi Navicular, cuboid and cuneiforms 
iD Cuneiforms and metatarsals 
E. Metatarsals and phalanges 
24. Hindfoot 
25. Midfoot 
26. Forefoot 
SINGLE ANSWER 
PH Which bone has no muscular or tendinous attachments, narrows posteriorly, has four articulating 
surfaces and is mostly covered by articular cartilage: 
A. Calcaneus 
B. Cuboid 
C. Cuneitorms 
D. Talus 
E. Navicular 
28. The fibula: 
A: Is a weight bearing bone of the lower extremity 
B. Articulates with the medial tibia 
Sy Glides anteriorly with foot pronation 
D. Glides anteriorly with foot supination 
E. Does not move with foot mechanics 
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Chapter Eleven 
The Autonomic Nervous System 


THE FACILTATED SEGMENTS 


A. T. Still wrote, “Disease is the result of anatomical abnormalities followed by physiological discord” and 
“understand how to produce either stimulation or inhibition of the ganglia by way of the nerves passing to 
them from the spinal cord and the results of such inhibition or stimulation in any sympathetic area.” 


With somatic dysfunction, the spinal segment through which neurological input is passing can become 
hypersensitive, and consequently hyperreactive. The resultant hyperreactivity in the facilitated segment 
produces a state of sympathetic hyperactivity, better known as sympatheticatonia, which is susceptible to 
input from all parts of the body from the emotions to the viscera. 


FACILITATION is a theory regarding the neurophysiological mechanisms underlying the neuronal activity 
associated with somatic dysfunction. It is defined as: 


The maintenance of a pool of neurons (e.g., premotor neurons, motoneurons, or preganglionic sympathetic 
neurons in one or more segments of the spinal cord) in a state of partial or subthreshold excitation: in this 
State, less afferent stimulation is required to trigger the discharge of impulses. 


Facilitation may be due to a sustained increase in afferent input, or changes within afferent input, aberrant 
neurons themselves or their chemical environment. Once established, facilitation can be sustained by normal 
central nervous system (CNS) activity. 


THINGS THAT COULD SENSITIZE AND PRODUCE FACILITATED SEGMENT: 
acute overload of sensory input 
overwork 
fatigue 
loss of sleep 
END RESULT OF THE FACILITATED SEGMENT 
Vasomotor activity: the most significant result 
Palpable tissue texture changes in the respective segments 
Palpable trigger points 
Chapman’s points in those areas 


Vasoconstriction, with secondary tissue ischemia, hypoxemia, and loss of nutritional support 


THE INTEGRATIVE ACTION OF THE NERVOUS SYSTEM 


Sherrington’s Law - When a muscle receives a nerve impulse to contract, its antagonist receives an impulse 
to relax. 


REFLEX - An involuntary nervous system response to a sensory input 


SOMATO-SOMATIC REFLEXES - Originating in the muscle, joint, or the skin, afferent signals follow the 
somatic reflex arc through the spinal cord and back out again to somatic components. The efferent signal 
thus affects muscles that share the innervation level with those same somatic components that sent the 
initial afferent signal. Afferent input activity flows through synapses into the interneurons of the spinal cord 
central gray matter and finally into the ventral horn motor neurons. These motor neurons cause somatic 
muscle contractions. 


Example: Person touches a hot object accidentally and the arm jerks back 
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VISCERO-VISCERAL REFLEX - Sensory input from viscera cause activity in another visceral structure. 
Afferent impulses from the viscera to the spinal cord, through interneurons, produce efferent impulses within 
sympathetic or parasympathetic motoneuron. 


Example: A pneumonia causing a paralytic ileus 


SOMATO-VISCERAL REFLEX - Afferent activity from the somatic stimulation (i.e. due to dysfunction) travels 
up the spinal cord to the brainstem, resulting in a cascade of activity from the brainstem back down to the 
spinal autonomic motoneurons, ultimately changing the autonomic tone to the viscera. Manipulation of the 
somatic structure can, therefore, alter the function of visceral structures through the same pathways. 


Example: T2 somatic dysfunction causing atrial fibrillation. Treatment of T2 causes atrial fibrillation to 
disappear. 


SUMMATION CHARACTERISTICS OF SOMATO-VISCERAL REFLEXES 


Somato-visceral reflexes demonstrate temporal and spatial summation as indicated by the “wind-up” 
phenomenon. Somato-visceral reflexes do not reach their maximal activity immediately. Rather, when 
stimulated at a slow repetition rate, these reflexes exhibit wind-up. With each repetition of the stimulation 
up to about 20 times, the autonomic responses increase in size. The wind-up phenomenon suggests that 
maximal effectiveness of somatic afferent influences on autonomic control may require frequent repetitions 
to allow the response to build. Furthermore, afferent inputs from different portions of the body can summate 
together to activate autonomic responses. 


Example: Thoracic hypertonicity and lumbar hypertonicity together increase the chance of creating a 
hypersympathetic state, which would cause more shallow and rapid breathing, decreased peristalsis and 
absorption efficiency of the bowels, etc. 


VISCERO-SOMATIC REFLEX - Afferent impulses from an injured or diseased organ stimulate efferent 
pathways to a somatic structure. The overlap of inputs onto common interneurons within the gray matter 

of the spinal cord is the basis for the activation of somatic muscle activity seen with visceral disturbances. 
The excitatory drive provided onto common interneurons by visceral inputs activates not only sympathetic 
outflows back to visceral structures, but also motoneurons that innervate skeletal muscles. The result is tonic 
activation of skeletal muscles in the referral area of visceral inputs. 


Example: a person feeling a pain and experiencing muscle tightness in the left shoulder, arm, and jaw 
with onset of a myocardial infarction. The nociceptive inputs from the compromised myocardium excite not 
only the pathways that are interpreted as pain of the shoulder (a somatic structure), but are causing the 
motoneurons supplying the shoulder muscles to become active. 


PSYCHOSOMATIC REFLEX - (psycho-physical) The very real effect of stress! Hypothalamus and pituitary 
reaction causes secondary hormonal effects to distant organ systems. For example fight or flight responses 
are physiologic responses to an emotional stressor. 


ROLE OF THE AUTONOMIC NERVOUS SYSTEM 


Somatic modification (e.g., somatic dysfunction) is very closely related to autonomic nervous system 
dysfunction: 


Through the sympathetics, via thoracolumbars 


Through the parasympathetics, via cranial-sacral 
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SYMPATHETIC NERVOUS SYSTEM AS ORGANIZER OF DISEASE PROCESSES 
Causing: 

Inhibition of healing when stimulated 

Increase in immuno-endocrine responses 

Increase in receptor cell sensitivity 

Increase in skeletal muscle contraction and fatiguability 


The Sympathetic Nervous System functions to fine tune the viscera from moment to moment, adjust 
circulation and metabolism according to what the mind and body are demanding and what the environment is 
enforcing at any given moment. The sympathetic system innervates resistance vessels as well as capacitance 
vessels thereby influencing the resistance to flow as well as circulating blood volume thereby influencing both 
cardiac rate and the force of contraction. The sympathetic system controls the body’s lifeline, its capacity for 
function and survival via fight or flight. 


The musculoskeletal system consumes more energy, more rapidly and in wider ranges than any other 
tissues in the body. Therefore, since the sympathetic nervous system is the modulator of neuromuscular 
transmission and homeostatic functioning in the body. It is the link between the musculoskeletal system and 
the fighting of disease. 


The Parasympathetic Nervous System provides protection of the internal environment by maintaining body 
nutrition and replenishing body stores that were depleted under sympathetic direction. The sympathetics 
demand energy from muscles, and something has to replace that energy, which is the function of the 
parasympathetic system. It controls heart rate by way of the vagus and has little control over the vasculature 
of the body except in the pelvis. 


TREATMENT 


Rib raising normalizes the activity of the hyper or hypo reactive segment. This is achieved by affecting the 
paravertebral ganglion lying on the head of the rib. 


Using a CV-4 or occipital release, sacral rock or any other technique that increases parasympathetic activity 
can calm down an overactive sympathetic nervous system. 


YOU MUST MEMORIZE THE CHART ON THE NEXT PAGES. IT WILL MAKE UP A LARGE PORTION OF 
THE COMLEX EXAM ON ALL PARTS OF THE BOARDS 
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STRUCTURE 


EYE 
Pupil CN III-Ciliary 
Ganglion 
Lens 


Lacrimal and Nasal | CN VII Ptyergopala- 
Glands tine ganglion 
Submandibular and | CN VII Submandibu- 
Sublingual Glands | lar ganglion 

Parotid Ganglion CN IX Otic ganglion 


[Carotits ____—‘[ ON 


Thyroid CN X 


HEART 
Nodes 
LUNGS CN X 


UPPER GI TRACT 
Esophagus 

(lower 2/3) 
Stomach 


Constricts (miosis) 


Contracts for near 
vision 


Stimulates for 
extensive secretions 


Stimulates for 


extensive secretions 


velocity 


Contracts lumen 


Relaxes sphincter 


Contracts lumen 
Small Intestine 

Relaxes sphincter 
Gallbladder 

Increases secretion 
Pancreas and motility 


(partially) 


Contracts bronchial 
smooth muscles 


Dilates (mydriasis) 


Relax for far vision 


Stimulates for T1-T4 
extensive secretions 
Stimulates for T1-T4 
extensive secretions 


secretions 


Stimulates for slight 


T1-T4 ; 
secretions 


ight 
T1-T4 Stimulates for slig 
secretions 
Increases contractil- 
ity and conduction 
velocity 
T1-T5 
(Thoracic ganglion) 


Relaxes lumen 


as Contracts sphincter 


TS-T9 
(Celiac ganglion) 


Relaxes lumen 
Contracts sphincter 


T5-T7 R 
(gallbladder) 


Decreases secre- 
tions and motility 


Gluconeogenesis 
None ‘ 
and glyconeogenesis 


MIDDLE GI TRACT 
Contracts lumen 
Pancreas 
eerily, Relaxes sphincter 
Ascending colon f 
Increases secretion 


Proximal 2/3 and motility 


transverse colon 
LOWER GI TRACT 


Distal 1/3 of trans- 
verse colon Contracts lumen 
(S2-S4) Pelvic 
Splanchnic 


Descending colon Relaxes sphincter 


Increases secretions 
and motility 


Sigmoid colon 


Rectum 
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Relaxes lumen 
T9-T12 
(Superior 
mesenteric 
ganglion) 


Contracts sphincter 


Decreases secretion 
and motility 


T12-L2 Relaxes lumen 


(Inferior Mesenteric 


Ganglion) Contracts sphincter 


Decreases secre- 
tions and motility 


PARASYMPATHETIC | PARASYMPATHETIC | SYMPATHETIC 
STRUCTURE 


NERVE/ GANGLION | FUNCTION CORD LEVEL ech 2 
REPRODUCTIVE 


Uterus and Cervix | (S2-S4) Pelvic T10-L2 
Splanchnic 

Penis (S2-S4) Pelvic Erection dal Ejaculation 

Clitoris Splanchnic 


[ciseieaea (CNX panna |g THOTT 
[aEmenCNxe oe [erie =a 


URINARY SYSTEM 
Adrenals Secrete 
catecholamines 


SYMPATHETIC 


GNX 
Upper Ureter T10-L1 
L1-L2 


Lower Ureter (S2-S4) Pelvic 
Splanchnic 
Bladder (detrusor | (S2-S4) Pelvic T11-L2 
muscle) Splanchnic 
Bladder Sphincter | (S2-S4) Pelvic T11-L2 
(trigone) Splanchnic 
Upper Extremities [None | 2-TITO-TIQD ST Cd 


Sweat Glands Sweating on palms T2-T8 (T9-T10) Copious sweating 
of hand due to cholinergics 


[Lower Extremities |None PTT ID ae | 
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Chapter Eleven Questions 
The Autonomic Nervous System 


Which of the following best describes an effect of adrenergic stimuli on the peripheral vasculature? 


Decreased systemic vasoconstriction 
Increased rate of blood flow to the tissues 
Increased relaxation of the tunica media 
Increase in systemic vascular resistance 
Increased systemic vasodilation 


BOOWr 


A somatic dysfunction of the following regions may present as a problem in the upper GI system: 


cervical 

lumbar 

mid. to lower thoracic 
mid. to upper thoracic 
sacral 


BOOW y 


With regard to somatovisceral somatic dysfunctions, they tend to: 


Be most common in the sacrum 

Be describe as vague, deep and/or diffuse 

Localize (ie: “the pain is here” - pointing with one finger.) 
Present as tight, rope-like musculature 

Present as sharp, stabbing pain 


BFOOW p 


In treating a somatovisceral somatic dysfunction, the most appropriate goal of treatment should 
be; 


Breathing properly to purge the system of all toxic carbon dioxide 
Normalizing autonomic function and lymphatic drainage 

Sending the patient to a psychiatrist, since it’s “all in their head”. 
To rotate the mal-aligned vertebral unit back into place 

To perform soft-tissue techniques until all muscles relax 


BFOOWy 


Esophageal disorders tend to be referred to which vertebral levels 


C4-T3 
T1-T6 
T7-T10 
T11-L2 
T4-T12 


BOOWp 


A single 42-year-old female smoker on oral birth control presents in your office with acute retrosternal 
chest pain, concomitant left arm pain and pain in the jaw. This is an example of: 


Psychosomatic reflex 

Somato-visceral reflex 
Somato-somato reflex 
Viscero-somatic reflex 
Viscero-viscero reflex 


HOW > 
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Il. 


a2. 


a3. 


A 40-year-old stock broker comes to your office complaining of a fairly dull, achy pain in his back. 
Past medical history is significant for peptic ulcers. Where will you most likely find his somatic 
dysfunction(s)? 


T1-T4 
TS-T7 
T8-T11 
T12-L2 
L3-L5 


BOOWS 


Which sympathetic ganglion is involved with the stomach? 


Celiac 

Inferior mesenteric 

. Superior cervical chain ganglion 
. Superior mesenteric 

Trigeminal 


HOOW> 


Which statement best characterizes chronic viscerosomatic dysfunctions? 


. Joint motion is restricted and seems more fixed than the usual dysfunction 

. The skin tends to be more hypertrophic over the involved area 

. The tissues tend to feel boggy 

. The tissue feels tense 

. When the dysfunction is corrected, it is not likely to return to a dysfunctional state within 24 
hours 


BOLO 


Which of the following best describes Chapman’s reflex areas? 


They are usually found in the superficial fascia 

. The areas feel tense and are about the size of a small bean 
. They are only found on the front of the body 

. They are only found on the posterior side of the body 

. They are only found in the deep fascia 


HuUOW> 


Which organ usually produces a Chapman’s reflex above the pubic ramus? 


Gallbladder 

Colon 

Lower lobe of the lung 
. Ovary 

Upper lobe of the lung 


facilitated segment is defined as a segment in the body with which of the following properties: 


High threshold, hyperirritable, hyperresponsive 
High threshold, hypoirritable, hyporesponsive 
Low threshold, hyperirritable, hyporesponsive 
. Low threshold, hypoirritable, hyperresponsive 
Low threshold, hyperirritable, hyperresponsive 


BOOP GPs FLO O.Wl> 


Which muscles are most commonly affected in a viscerosomatic facilitated segment? 


Iliocostalis on affected side 

Longissimus dorsi 

Muscles of the affected segment’s myotome 
Serratus anterior 

Small rotators 


tt OO) ie 


Which of the following conflicts with the characteristics of a facilitated segment? 


Aberrant pattern of afferent impulses 
Abnormal neuronal structure 
Chronic neuronal excitation 

Normal neuronal environment 
Sustained afferent impulses 


UO > 
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Chapter Twelve 
The Lymphatic System: An Osteopathic Perspective 


The lymphatic system drains tissues of fluid, transports fat from 

the gut and rids metabolic waste products. It has no central pump. 
Each section (between valves within the lymph vessels) functions 
independently. The slow flow of lymph permits time for phagocytosis of 
foreign substances to prevent infection of the blood system. 


Fascia forms an envelope in which the lymphatic vessels, the arteries, 
nerves and veins pass. Abnormal tension within the fascial system 
hinders the flow of lymph through the vessels. 


Lymph Vessels have 4 (four) main “parts” 
a) capillaries 
b) plexuses 
cj-Ctrunks 
d) ducts 


The lymph capillaries supply all tissues except the CNS, hair and 
nails. They originate in small plexuses within the intercellular space 
and are “closed-ended vessels” or “blind-ended vessels.” The lymphatic 
capillaries are “closed”at the ends in contrast to the cardio-vascular 
capillary system or the pulmonary capillary system in which the 
capillaries are not “closed.” 


Capillaries converge to form plexuses, which in turn flow into the 
trunks. The trunks of the abdomen, pelvis and lower limbs drain 
into the Cisterna chyli, a dilated lymph vessel at the level of L1-L2 
that empties into the Thoracic Duct (a.k.a.: the Left Lymphatic Duct, 
LD.) 


The Right Lymphatic Duct (RLD) drains: 
the right side of head and neck 


the right arm 

the right thorax 

empties into the right subclavian vein 
The Left Lymphatic Duct ( LLD ) drains: 

the abdomen 

the pelvis 

both lower extremities 

the left side of the head and neck 

the left arm 

left upper thorax 


empties into the left subclavian vein 


Remember, the LLD thoracic duct passes through the thoracic inlet/outlet twice. 


THE ORGANIZED LYMPH TISSUES in the body are: the spleen, the thymus, the tonsils, the appendix, the 
visceral lymphoid tissues in the glands, the lymph nodes (both superficial and deep) and the liver. 
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LYMPH FLUID - Lymph is usually clear and contains proteins, salts, clotting factors (it clots on standing), 
bacteria and viruses. After a fatty meal, the lymph in the thoracic duct may change to a yellowish color. 


LYMPHATIC SYSTEM FUNCTION: 
DRAINAGE OF TISSUE: 
On a daily basis, 30 liters of fluids filters out of the capillaries, 
90% (27 liters) drains back into the capillaries of the body, 
10% (3 liters) of this fluid flows into the lymphatic system, 


If lymphatic system were to stop, the patient would die within 24 hours due to massive edema and retention 
of toxic metabolic wastes. 8-10% of blood serum leaks out of the cardiovascular capillary bed into the 
interstitial space. The serum then flows from the interstitial space into the blind-ended lymphatic capillaries. 


In fluid overload situations, (pleural effusion, edema, early ascites) the lymphatic system is the homeostatic 
system designed to prevent damage. 


In edematous states, (accumulation of fluid in the interstitium) the tissue swelling pulls on the lymphatic 
capillary anchoring filaments. The capillary spaces open. Edematous fluid then flows into the lymphatic 
capillaries. A critical pressure can be reached with too much edema after which the lymph capillaries collapse 
and become non-functional. 


Soft tissue techniques of the muscles and fascia will open and disengage clogged lymphatic valves to 
encourage return to more normal lymphatic function (assisting the homoeostatic properties of the body). 


ABSORPTION AND TRANSPORTATION OF FAT 


Lymphatic vessels drain fat from the intestine and carry it (via the thoracic duct) to the left subclavian vein. 
After a fatty meal, the thoracic duct may contain up to 2% fat, the lymph fluid changes from normal clear to 
yellow or milky color, called chyle. 


DEFENSE MECHANISMS 


The lymphatic system cleanses the body of metabolic waste products, exudate, bacteria and viruses. The 
basement membrane of the lymphatic channels is not continuous. thus large molecules can pass into the 
lymphatic system for removal. 


IMPLICATIONS FOR OMM 

All treatments regimens intend to: 

1) Remove restrictive impediments to lymph flow 
2) Promote and augment the flow of lymph 
TREATMENT PROTOCOL 


1) Diagnosis and treat any thoracic inlet dysfunctions -a common obstruction to lymph flow in the 
body, (central) 


2) Dome the diaphragm - this improves the flow of lymph, (central) 


3) Diagnosis and treat any pelvic diaphragm dysfunctions - allows lymph drainage from the lower 
extremities (central) 


4) Rib raising and T1-L2 (sympathetic) inhibition - to reduce hypersympathetic activity to the 
lymphatic vessels, (hypersympathetic activity causes vasoconstriction of lymphatic vessels and 
thus will reduce lymphatic flow); one can also stimulate the parasympathetic system, which would 
hopefully balance the sympathetic nervous system. 


5) Additional treatment modalities applied locally - drainage techniques for head and neck, lymphatic 
pump, pedal pump, MFR, FPR, LAS, C/S techniques to improve cranial nerve function especially the 
vagus nerve, splenic pump, pectoral pump and effleurage to further increase flow. 
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Chapter Twelve Questions 
The Lymphatic System 


Lymphatic drainage, treating the upper thoracic area’s vertebral/costal dysfunctions, and performing 
circular massage to the mandibular foramen would benefit which headache the most? 


Classic migraine 
Common migraine 
Cluster 
Psychogenic 

Sinus 


BOOW > 


Lymph from which of the following structures does not flow into the left subclavian vein? 


Uterus and ovaries 
Left arm 

Right leg 

. Right shoulder 

. Thoracic duct 


UO > 


Which of the following is considered a “central” lymphatic OMT technique? 


A. Effleurage Technique 

B. Liver Drainage Technique 

C. Pedal Pump Technique 

D. Pelvic Diaphragm Technique 
E. Splenic Pump Technique 


Of the following statements regarding lymphatic system function, which one is most correct? 


A. The lymph system does not have a central pump 

B. The anatomy of the lymphatic capillaries is similar to that of the blood vessels 
C. The rate of flow of lymph is similar to that of blood 

D. The lymphatic and circulatory systems supply the same tissues of the body 
E. Both blood and lymph capillaries have a continuous basement membrane 


What can be said of the relationship between fascia and the lymphatic system? 


Abnormal tension within the fascia doesn’t affect the flow of lymph 

. Fascia provide the framework and pathways for the lymph vessels 

. There is an indirect relationship between the two 

. They are derived from the same embryologic structures 

Fascia actually contributes to the cellular structure of the lymphatic system 


HoOOW> 


Which of the following is correct concerning lymphatics and the cardiac system: 


A. Lymphatic drainage from the heart is essentially through the 
left lymphatic duct 
B Impaired drainage has been implicated in reduced collateral 
circulation and increased morbidity and mortality from ischemia and infection 
Development of hypotension 
. Pulmonary fibrosis 
Cirrhosis of the liver 


Choke 


Lia 


10. 


Li: 


Select the true statement regarding the left lymphatic duct (LLD). 


HOOWS 


Lymph from only the left side of the body flows through the LLD. 

Lymph from the cisterna chyli flows into the LLD. 

As with the RLD, it passes only once through the diaphragm at the thoracic inlet. 
It carries the same amount of lymph as the right lymphatic duct (RLD). 
Anatomically it begins at the level of T4. 


Inflammatory mediators such as cytokines are produced by a variety of cell types including 
macrophages. It has been shown that this group may play a central role in the systemic effects 
of inflammation. Which of the following is thought to be an important site for development of 
dysfunction and problems in the neuroendocrine immune complex? 


BOOWP 


Bone 
Cartilage 
Lymph 
Muscle 
Tendon 


The deep lymphatic system directly drains which of the following areas: 


HOOP 


Head 
Neck 
Upper Extremities 


. Lower Extremities 


Thorax 


Lymphatic pump treatment in a hospitalized patient is most useful for treating which of the 
following: 


BOOWP 


Genu valgus 
Hypertension 
Indigestion 


. Lymph stasis 


Thrombophlebitis 


Which factors help increase the rate of lymph flow in the body? 


BAOOW pS 


Decreased arterial capillary pressure 

Increased plasma colloid osmotic pressure 

Decreased capillary permeability 

Direct external pressures on a lymph channel 

Breathing rate increased from 10 breaths per minute to 12 breaths 
per minute 
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Chapter Thirteen 
The Osteopathic Approach in EENT 


MAJOR PRINCIPLES OF USING OMT IN ENT CONDITIONS 


1. Assists in venous and lymphatic circulation and drainage 


2. Promotes arterial flow 
3. Normalizes spinal reflexes 
4 


. Relieves pain 


Autonomic nervous system affects arterial, venous and lymphatic systems. Remember, the sympathetics 
innervate all smooth muscles including the walls of the bronchial tree. Parasympathetic fibers synapses in the 
autonomic ganglia in the head: 


Ciliary 
Sphenopalatine 
Otic 
Submandibular 


Submaxillary 


Sympathetic nerve supply to the head comes from T1 - T4. It forms the cervical ganglia, which affects the mid 
to lower cervical spine. From there, it contributes to other collateral ganglion that govern the sympathetics to 
the head. 


OMT 


Treatment is based on the musculoskeletal system’s impact on circulatory flow to and from tissues, and its 
effect on physiologic function via the autonomic nervous system. 


TREAT SOMATIC DYSFUNCTION FROM THE CENTRAL BODY TO THE PERIPHERY 


Normalize sympathetics in the upper thoracics. 


Improve cervical and thoracic inlet/outlet. Treat any 1st rib dysfunction to allow drainage to occur. This 
allows for lymphatic return when you perform lymphatic pump techniques. 


Superficial drainage techniques to the face are directed medial to lateral. This decreases tissue congestion 
around the sinuses. 

Perform mandibular drainage (Galbraith technique) because it increases lymph drainage from ears, 
eustachian tube and throat. 

LYMPHATIC PUMP techniques stimulate lymphatic flow by affecting intra thoracic pressure and stimulating 
the immune system. 

SINUS CONDITIONS: SUPRA-INFRA ORBITAL STIMULATION 


Circular effluerage (motion) decreases edema around the exits for the trigeminal nerve (CNV). The 
stimulation decreases sensitivity of the visceral afferent receptors of the mucus membranes of the head. 
OTITIS MEDIA 


Otitis media is found usually in children under the age of five because the eustachian tubes are oriented 
horizontally, therefore, they don’t drain appropriately. Osteopathic cranial treatment of the temporal bone can 
alter the number and severity of the ear infections in many cases. 
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Lymphatic Congestion 
The first signs of lymphatic sequelae of ENT dysfunction are: 
Facial somatic dysfunction, i.e., nasal congestion, etc. 


Fullness of the supraclavicular tissues (tender points may also be palpated in this region). 


CRANIAL NERVE EFFECT IN EENT 
Cranial Nerve V 
Dysfunction may lead to headache symptoms in the: 
Anterior fossa 
Eyebrows 
Sinuses 
Especially important in Tic Douloureux 
Cranial Nerve VI 
Vulnerable as it passes under the petrosphenoidal ligament and innervates lateral rectus muscle. 
Dysfunction can lead to: 
Strabismus 
Effects of Extraocular (CN III, IV, VI) Muscle Dysfunction 
Eye Fatigue 
(squinting will also cause excess contraction of the fronto-occipital fascia) 
Headache 
Blurred vision 
Amblyopia 
Nystagmus 
Strabismus 
May respond, therefore, to cranial OMT 
Cranial Nerve VII 
Cranial Nerve VII synapsis in the sphenopalatine (ptyeropalatine ganglion) and supplies: 
Glands in the mucus membranes of the sinus 
Pharynx 
Eustachian tube 
lacrimal glands 


It is located in the sphenopalatine fossa of the skull, which hangs from the maxillary division of the 


trigeminal nerve. Parasympathetic fibers come from the greater petrosal nerve - a branch of the geniculate 
ganglion of CN VII. 


It cannot be reached directly. Treatment of the ganglion will reduce goblet cell secretions (goblet cells 
produce thick mucus in the sinuses/nasal region in response to sympathetic activity.) 


174 


Cranial Nerve X 
Vagus has connections with the 1st and 2nd cervical nerves 
Occipital headaches reported in: 
Lower respiratory infections 
Gastrointestinal viral infections 
Vagus 
Therefore, may have innate relationship with: 
OA and AA dysfunction 
And the fact that so many headaches are associated with: 
Nausea and Vomiting 
OMT Treatment Protocol 
Generally, try to treat any hyper sympathetic activity associated with any visceral problem first! 
Treating peripheral problems can send afferent impulses through these areas of facilitated segments. 


Lowered thresholds for excitement can produce increased sympathetic discharge causing expansive visceral 
reactions! 
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Chapter Thirteen Questions 
The Osteopathic Approach in EENT 


Which of the following treatments will be the most effective for a patient who presents with a viral 
URI? 


Rib raising, thoracic inlet release, thoracic pump, OA release 

Rib raising, pelvic diaphragmatic release, pedal pump, OA release 

Rib raising, collateral abdominal ganglion release, mesenteric release, OA release 
Rib raising, lumbar correction, thoracic correction, OA release 

Rib raising, high dose vitamin C and antibiotics, OA release 


BOOWp 


The ethmoid, sphenoid, and maxillary sinuses are different from the frontal sinuses because: 


The former are paired, the latter are midline 

The former rely heavily on gravity, whereas the latter relies on ciliated cells to move mucus 
The former are deeper and therefore are harder to affect with OMT 

. The former rely heavily on ciliated cells, whereas the latter relies on gravity to move mucus 
The former are easier to treat because they are more more superficial 


HOOD 


The sympathetic innervation to the sinuses arises from: 


CN X 

CN VII 

The upper thoracic area 

The cervical area 

The primary respiratory mechanism 


BOOS 


A 2-year-old black male with a history of five middle ear infections in the past 8 months presents 
with persistent bilateral ear pain despite multiple courses of antibiotics. On exam, you find 
bilateral middle ear effusions without tympanic erythema or fever and you notice he is slightly 
speech delayed. The most cost-effective and non-invasive next course of action is: 


A referral to ENT for tympanotomy tubes 

Tympanotomy with culture of middle ear fluid 

Biaxin 250/5cc one tsp by mouth twice daily for 21 days 

Evaluation of cranial motion by yourself or a cranially-trained osteopathic physician 
Referral to speech therapy 


AUOW> 


The source of parasympathetic innervation for the sinuses is: 


Stellate ganglion 
Semilunar ganglion 
Ptyergopalatine ganglion 
Superior cervical ganglion 
Geniculate ganglion 


BOOW e 


A 44-year-old woman presents to your office with a history of chronic sinusitis. She has seen two 
different otolaryngologists who both recommended surgery. Prior to agreeing to the surgery, your 
patient wishes to try a manipulative approach. Which of the following techniques would be most 
appropriate for such a patient: 


Trigeminal stimulation 

Auricular drainage 

Pectoral traction 

Sacral Rock 

Thoracic pump-atelectasis modification 
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BO OW > 


A 9-year-old girl is brought to your office with what you diagnose as swimmer’s ear (otitis externa). 
In addition to standard medical therapy, which of the following manipulative techniques would be 
most effective to treat this condition: 


Suboccipital pressure 
Auricular drainage 
Trigeminal stimulation 
Thoracic pump 
Mandibular drainage 


BOOWP 


A 60-year-old man presents to your office with a chief complaint of pulsatile tinnitus. The pulsatile 
nature of the sound is synchronous with the carotid pulse wave. To ensure that this is not due 

to sympathetically mediated vasospasm, you elect to treat the patient manipulatively to ensure 
normal sympathetic tone. To do this, you would search for and treat somatic dysfunction in which 
of the following spinal areas: 


S2 to S4 
L3 to S1 
11 O:te LQ 
TS to T9 
T1 to T4 


HOOW > 
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Chapter Fourteen 
Osteopathic Principles for the Treatment of 
Cardiovascular Disease 


The Autonomic Nervous System is of paramount importance when treating patients with cardiovascular 
disease, and must be considered in diagnosis and treatment! 


PARASYMPATHETICS 


Parasympathetic innervation to the heart is primarily ipsilateral. THE RIGHT VAGUS innervates the SA 
node, therefore increased right vagal activity predisposes the heart to bradyarrhythmias. THE LEFT VAGUS 
innervates primarily through the AV node, and increased activity predisposes the heart to AV blocks and 
bradycardia. 


VISCERO-VISCERAL REFLEX 


Examples of bradycardic response have been seen in cases where visceral afferents are stimulated, causing a 
reflex cardiac slowing. This response is thought to occur because of common vagal innervation. 


Examples of visceral dysfunctions causing a bradycardic response are: 
Irritation of pulmonary branches of the vagus (strongest effect) 
Irritation of the larynx, causing pressure on the carotid body 
Pressure on the eye 
Somatic Dysfunction can also cause similar response via SOMATO-VISCERAL REFLEX 


Examples of this are: OA, AA, and C2 dysfunctions (significant vagal connections) through afferent activation 
of vagal reflexes. 


SYMPATHETICS 


The preganglionic sympathetic innervation emanates from T1-6 with synapses at the upper thoracic and/or 
cervical chain ganglia. Also have some left/right orientation, but not as much as parasympathetics. Right- 
sided fibers innervates the right heart and the SA node, and increased activity can cause supra ventricular 
tachyarrhythmias. Left-sided fibers tend to innervate AV nodes, and hyper-sympathetic activity may, 
therefore, cause ectopic foci and ventricular fibrillation. 


Other Potential Sympathetic Effects 
Increased force of the heartbeat 
Shortened systole 

Increased cardiac output 


Asymmetries in sympathetic tone may be the basis for the development of serious arrhythmias, such as 
sudden death syndrome! 


SYMPATHETIC EFFECTS ON THE VASCULATURE 
Increased sympathetic tone will cause: 
Constriction of smooth muscles in vascular system 
Increased morbidity following myocardial infarction 
Inhibition of the development of collateral circulation has been linked to coronary vasospasm! 


Reduction of sympathetic tone can result in general vasodilation 
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LYMPHATICS 


Lymphatic drainage from the heart is essentially through the right lymphatic duct. Impaired drainage has 
been implicated in reduced collateral circulation and increased morbidity and mortality from ischemia. 


IMPAIRED LYMPHATICS CAN ALSO PRECIPITATE: 
Arrhythmias or sick sinus syndrome 
Development of hypertension 
Atherosclerosis 
Pulmonary edema 
Ascites 
Hepatomegaly 
Peripheral edema with congestive heart failure 


Sympathetics control the diameter of the thoracic duct and other large lymphatic channels are under 
sympathetic control. Hyper-sympathetic activity can therefore reduce lymphatic flow. 


SOMATIC CONSIDERATIONS 

Scoliosis with a thoracic curve greater than 60-75 degrees can compromise the heart. 
T5-T6 anterior right pectoralis trigger point can cause supra ventricular tachyarrhythmias. 
A flattened thoracic curve can contribute to evolution of tachyarrhythmias. 

Altered gait increases cardiac work by up to 300%. 

CHEST PAIN 


Differentiating somatic complaints from visceral (cardiac) is important in the out-patient setting, emergency 
room, and the hospital setting. 


All of the following can contribute to, or cause left-sided chest pain: 
Cervical, thoracic, sternal and/or costal somatic dysfunction 
Costochondritis and/or Tietze’s Syndrome 
Intercostal neuritis 
Myofascial trigger points in pectoralis major/minor muscles 
Rib fracture 
Coronary Pain Patterns classically, follow a: 
C8-T3 segmental distribution with ventricular pathology 
T4-6 dermatome with atrial involvement 
Palpatory findings are generally located at the left paraspinal region from T2-T4 


May be found throughout the T1-6 and cervical regions due to sympathetic and parasympathetic 
innervation 


Associated more frequently with anterior than with inferior wall MI’s 
ACUTE MYOCARDIAL INFARCTION 


In theory, all patients with cardiovascular disorders would benefit from OMT. All acute MI sufferers would 
benefit from reduction in sympathetically associated reflexes (C8-T5). 


In anterior wall MI patients, C2, the cranial base (CV-4), and the upper thoracics should be evaluated and 
treated, if necessary. OMT should probably be limited to indirect techniques to prevent transient post- 
treatment sympathecotonia. General paraspinal inhibition to decrease peripheral resistance and cardiac 
workload is, theoretically, possible. Lymphatic techniques, such as pectoral traction and doming the 
diaphragm (indirectly), may be indicated. 
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HYPERTENSION 


Patients can show vascular and cardiac reactivity to sympathetic stimuli. Prolonged sympathetic stimuli 
to the kidneys produce fluid/salt retention, elevated arterial pressure and venous constriction in the early 
phases. Thus, increased peripheral resistance results. Stress reduction to decrease facilitation response is 
extremely valuable in decreasing sympathetics. Rotatory stimulation of posterior adrenal Chapman’s reflex 
points (T11-12) has been reported to lower blood pressure and decrease serum aldosterone levels 


“Frequently, the sympathetic nervous system becomes extremely activated for short periods. 

During such periods, renal blood flow is often decreased to extremely low levels because of severe 
renovascular vasoconstriction. Thus it is possible that episodes of extreme sympathetic activity, which 
are likely to occur in anyone’s life could, under appropriate conditions, lead to renal organic changes 
that in turn become the basis for permanent hypertension.” (Guyton and Hall Textbook of Medical 
Physiology 9th Ed, page 233). 


Activation of the Sympathetic Nervous System 


1) Is peculiar to the essential, as opposed to the secondary, hypertensive state 

2) Parallels the degree of blood pressure elevation 

3) Is triggered by reflex and humoral mechanisms 

4) May exert deleterious metabolic and cardiovascular effects, accelerating the progression of the 


end-organ damage accompanying hypertension. 


These findings explain why non-pharmacological and pharmacological approaches to the treatment of 
hypertension should be aimed not only at lowering elevated blood pressure values, but also at exerting 
sympathoinhibitory effects. 


A persistent pattern of somatic dysfunction consisting of C6, T2, T6 pattern was found in long- term studies 
of patients with hypertension. 


CONGESTIVE HEART FAILURE 


Lymphatic pumps and effleurage help to maintain homoeostatic response. You must be careful not to 
overload or overwork the patient. The goal is to help the thoracic duct and restore lymphatic return to normal 
levels. Pulmonary function must be a major consideration in treatment protocol. 


PERIPHERAL VASCULAR DISEASE 

Vasomotor fibers supplying head/neck vessels come from T1-4 
T1-2 provides innervation for the brain and meninges 

T2-4 provides innervation to the vasculature of the face and neck 


Vasomotor fibers supplying upper extremities come from T5-7 through upper thoracic and lower cervical 
ganglia. The postganglionic axons join nerves of brachial plexus to reach the vasculature of upper extremities. 
Vasomotor fibers to the lower extremities come from T10 through L2-3 Axons descend in the sympathetic 
trunk to reach lower lumbar and sacral ganglia. Postganglionic axons join spinal nerves of the lumbosacral 
plexus to reach the vasculature of the lower extremities. 


Raynaud’s Disease 


Local sensitivity to cold in peripheral vessels. However, increased sympathetic tone can make these vessels 
even more constricted. 
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Chapter Fourteen Questions 


Osteopathic Principles for the Treatment of 
Cardiovascular Disease 


MATCHING 


Cie gee 1 


BOOWP> 


C8-T3 segmental distribution 
Increased cardiac work by up to 300% 
Left-sided chest pain 
Supraventricular tachyarrhythmias 
Tachyarrhymthias 


TS-T6 anterior right pectoralis trigger point 
Altered gait 

Tietze syndrome 

Flattened thoracic curve 

Ventricular disease 


SINGLE ANSWER 


6. 


Which of the following statements is correct? 


BOOWP 


Inputs from the urinary bladder may cause markedly increased sympathetic activity to the heart. 
Sympathetic motoneurons are located on the left side of the spinal cord innervate the heart. 

The left side has a greater influence on heart rate and SA node function. 

The right side has greater effect on cardiac output and myocardial contractility. 

Potential effects of increased sympathetic activity include increased systole 


Which of the following statements is correct concerning parasympathetic innervation of the heart? 


BOOW eS 


It is via the phrenic nerves 

It increases heart rate 

It slows atrioventricular conduction 

It decreases atrial contraction 

It increases of ventricular contractility 


Direct excitation of the cardiac sympathetic nerves would cause which of the following physiologic 
responses? 


BOOW > 


Decreased atrial and ventricular contractility 

Decreased heart rate 

Decreased cardiac output 

Faster conduction time from the atrium to the ventricle 
Increased blood pressure from systemic vasoconstriction 


Due to the widespread distribution of the systemic nervous system, osteopathic treatments for 
hypertension should be directed to the: 


BOOWS 


Cervical spine 
Entire spine 
Lumbar spine 
Sacral spine 
Thoracic spine 
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CASE 


When you treat a patient with CHF, emphasis should be placed on treating which system? 


Lymphatic 
Musculoskeletal 
Parasympathetic 
Sympathetic 
Urinary 


BOO > 


OMT to reduce upper thoracic facilitated segments, Erben’s reflex, Valsalva maneuver and 
treatment of OA-AA-C2 dysfunctions correcting posture and correction of trigger points in 
pectoralis and sternalis muscles as indicated in: 


Acute MI 
Arrhythmias 
CHF 
Hypertension 
Pneumonia 


FOOWS 


Immediate post MI patients should have the benefit of osteopathic manipulation applied using: 


Direct HVLA 

Direct muscle energy 
Indirect HVLA 
Indirect inhibition 
Vigorous soft tissue 


HOOWS 


The following case is the basis for questions 13-15. 


13: 


14. 


5. 


A 61-year-old male presents with lower extremity edema. He has a history of a myocardial 
infarction 7 years ago. He also states that he has become increasingly short of breath with mild 
exertion. Physical examination reveals a 61-year-old male who appears his stated age. Vitals: 
Temperature 99.4 oral, Pulse 102, Respirations 28, blood pressure 148/92, weight 187 pounds. 
The heart rate is tachycardiac with a regular rhythm. A +3/6 systolic murmur is noted over the 
6th intercostal space on the left. This is a new finding for this patient. His lungs reveal mild rales 
in the bases bilaterally. 


Based on this information, what is the probable cause of the edema? 


Decreased left-sided cardiac output 
Increased venous return 

Elevated osmotic pressure 
Increased right-sided cardiac output 
Decreased osmotic pressure 


HUOWD 


Upon palpation of the patient, you would expect to notice a significant dysfunction at: 


C3-5 on the right 

T2-4 on the left 

T9-11 on the right 

L4 on the right 

The lumbo sacral region 


BOOW pS 


You examine the patient for active Chapman’s reflex points related to his condition. The anterior 
Chapman’s reflex for the myocardium is found at: 


The 4th intercostal space on the right 

The 5th intercostal space on the left in the midaxillary line 
The second intercostal space adjacent to the sternum 

The 4th intercostal space on the left 

The 3rd intercostal space in the mid-clavicular line 
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BOOP 


SINGLE ANSWER 


16. 


Le 


18. 


19; 


A 58-year-old male patient with a body mass index of 30 and H/O tobacco abuse presents to 

your office for a BP check. On two prior visits his BP readings were 159/94 and 152/93. Vital 
signs today are BP 148/95, P 90, R 20, Temperature 98.7°F. On examination his heart, lungs 

and abdomen were unremarkable. Musculoskeletal examination revealed a left internally rotated 
temporal bone, suboccipital hypertonicity, tissue texture changes at TI-T4 with these vertebrae 
being R,S,, left psoas muscle hypertonicity and a left anterior sacrum. The patient has no signs of 
target organ damage, cardiovascular disease or diabetes. 


Which of the following is the most appropriate treatment plan for this patient? 


A. Begin drug therapy and lifestyle modifications, then OMT after patient is normotensive. 

B. Begin lifestyle modifications and OMT, then initiate drug therapy in 12 months if patient 
remains hypertensive. 

C. Begin lifestyle modifications and drug therapy but do not initiate OMT because it is 
contraindicated in the hypertensive patient. 

D. Begin lifestyle modifications and OMT, then drug therapy in 3 months if patient remains 
hypertensive. 

E. Begin drug therapy, and if patient becomes normootensive, OMT and lifestyle modifications are 
not necessary. 


Which of the following of this patient’s musculoskeletal findings is most commonly seen in 
hypertension? 


Anterior sacrum 

Internally rotated temporal bone 
Lumbar dysfunctions 

Psoas sign 

Thoracic tissue texture change 


BOOW pS 


An 81-year-old white female is admitted to the ICU with increased intracranial pressure and 
uncontrolled hypertension. Which OMT techniques is absolutely contraindicated? 


A. Counterstrain 

B. Cranial Osteopathy 
C. Myofascial 

D. Muscle energy 

E. Rib raising 


Which OMT approach would be most useful adjunct in bringing her blood pressure down and 
allow the IV meds to work better? 


Counterstrain 

. Facilitated positional release 
Lymphatic pump 

. Rib raising 

. Visceral manipulation 


HoUOW> 
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Chapter Fifteen 
The Osteopathic Approach to 
the Pulmonary Patient 


FUNCTIONAL ANATOMY 


The anatomy involved in the respiratory system includes the lungs, CNS, the muscles of the chest wall 
(diaphragm and intercostals), pulmonary circulation, and nearly 150 joints comprising the thoracic cage. 


Respiratory function is in “delicate harmony” with CV and the neuromusculoskelatal system. The pumping 
function of thoracic cavity affects the viscera, and a healthy environment for viscera is created by normal 
respiratory motion. 


Parasympathetic innervation - Vagus N. (CN X) 
Sympathetic innervation - T2-6 
Diaphragm innervation - Phrenic NN (C3-5) 


Viscero-somatic reflexes will restrict movement of the thoracic cage. C3-4 and T2-9 somatic dysfunctions are 
most common for lungs. 


The diaphragm attaches to the chest, from rib seven to the fourth lumbar vertebrae. Pleura, diaphragm, 
peritoneum and omentum prepare lymph for the lung. 


PHYSIOLOGY AND PATHOPHYSIOLOGY 
The main function of the respiratory system is the exchange of O, and CO, through a pumping action. 
The four major aspects of respiratory function are: 
1. Ventilation 
2. Pulmonary circulation 
3. Gas exchange 
4. Control of respiration 
Consider the patient and the underlying cause of the pathophysiologic condition. 


Use Anatomical and Physiological reasoning = Osteopathic Thought Process 


GOALS OF OMT 
1. Reduced parenchymal lung congestion 
2. Reduced sympathetic hyper-reactivity to the parenchyma of the lung 


3. Increased mechanical thoracic cage motion 


PNEUMONIA 


Treatment should be aimed at the thoracic vertebrae and ribs to decrease muscular spasm and facilitate 
thoracic expansion and pulmonary ventilation. The objective is to reduce the amount of work required by the 
patient to breathe. 

The patient can be treated in a lateral decubitus position to allow access to thoracic paravertebral 
musculature. 

Rib elevation and thoracic pump techniques are very useful in preventing venous stasis, which can lead to 
DVT and PE. Releasing thoracolumbar spinal somatic dysfunction will decrease diaphragmatic resistance, 
thereby increasing excursion. 
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Pay special attention to: 
AEA 
Pulmonary plexus 
Cardiorenal plexus 


Splanchnic nerves 


Frequency of Treatment 


Depending on the patient’s condition and response to manipulation, treatment 1-2 times daily is usually 
sufficient, treatment three times daily is ideal. 


Techniques 
Seated thoracic fascial release 
Seated subscapular release 
Supine restoration of temporal bone motion 
Supine anterior cervical fascia release 
Sidelying subscapular release 
Seated diaphragm release 
Seated rib raising 
Supine mediastinal fascial release 
Seated OA release 
Supine liver pump 
Seated diaphragm release 
Lumbosacral decompression 


Sympathetic stimulation (for asthmatic) 


ASTHMA 


Since asthma affects the airways and is due to overload of the parasympathetic nervous system, treatment 
is directed at normalizing autonomic nervous system function. Treatment is directed at decreasing either 
parasympathetic function or increasing sympathetic tone. 


SYMPATHETICS 


Treat the thoracic vertebrae and ribs to decrease muscular spasms and facilitate thoracic expansion and 
pulmonary ventilation. The objective is to reduce the amount of work required by the patient to breathe. 


PARASYMPATHETICS 


Treat the occipital mastoid junction to normalize parasympathetic function as well as treating the vagus 
pathways including the phrenic. Check the OA and C3-C5. 


LYMPHATICS 


Use a thoracic pump technique, using intermittent compression and passive expansion of the lungs. Also, 
doming the diaphragm would be useful in getting the lungs to move easier. 
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COPD 


SYMPATHETICS 


The treatment of the sympathetics in the T1-T4 area, which innervate the lung parenchyma, is very 
important. 


PARASYMPATHETICS 


Treat the OA and sacrum to normalize parasympathetic autonomic function. 


LYMPHATICS 


Use of compressive lymphatic pumps, and diaphragmatic releases are beneficial. Remember diaphragm 
releases can be done in a seated position. AVOID pectoral traction since it causes more air trapping. 


Also, one study showed that patients with COPD who had a short leg had improved pulmonary function tests 
when the sacral base was leveled using heel lifts. 
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Chapter Fifteen Questions 
The Osteopathic Approach to the Pulmonary Patient 


You are seeing a 40-year-old female in your practice with fever, cough, chills and nausea for 

the past 10 days. She started taking a homeopathic remedy, but isn’t getting better. Beyond the 
appropriate medical treatment, choose the correct answer regarding the osteopathic treatment of 
this patient? 


Which one of the following findings most directly contributes to the autonomic (sympathetic) 
aspects of dysfunction associated with pneumonia: 


C2FRISI1 

Decreased lumbosacral spring 
OA ERrS1 

. Restricted right hemi-diaphragm 
T4ESrRr 


UO > 


Which one of the following physical findings is most characteristically found with viscerosomatic 
reflex activity in this patient with pneumonia: 


Elevated first left rib 

Hard rubbery tissue texture in the paraspinal area 
HTN 

Pelvic diaphragm restriction 

Restricted hyoid bone motion 


BOOW > 


Which one of the following osteopathic manipulative treatments would you choose as effective in 
expediting this patient’s return to health: 


Functional techniques 
Lymphatic pump 
Myofascial release 
Muscle energy 
Strain/counterstrain 


BOOS 


Miller thoracic pump and thoracic HVLA may have to be avoided or at least carefully implemented 
in COPD and asthma patients because: 


Costochondritis is common in these patients and you may exacerbate it 
Their airflow is restricted and their alveoli may collapse 

They may have previous thoracic outlet compression symptoms 

. They are frequently prescribed steroid medication and may be osteoporotic 
You may cause atelectasis by causing a mucous plug to block the airway 


HOOP 


A patient is in your office with an acute onset of infectious bronchitis. Which vertebral segments 
will you most likely find somatic dysfunction? 


BOOW 
4 
2 
be 
i) 
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What musculoskeletal changes would you look for in a patient with COPD? 


Atrophy of the accessory muscles of respiration 

Barrel shaped chest in which the AP diameter is equal to the transverse diameter 
Flattening of the thoracic spine 

Flattening of the lumbar spine 

Markedly increased rib motion 


hich of the following best describes the anatomic relationship of the diaphragm? 
Crura attaches to L1-2-3 
Crura attaches to L3-4-5 
Crura attaches to ribs 11 & 12 
Diaphragm innervated by T4-8 
Diaphragm innervated by T8-12 


HOOU>Ss BUOWD 


What is the mechanism by which asthma causes flattening and poor excursion of the diaphragm? 


Bronchodilation 

Airway edema 
Bronchiolitis 

Air trapping 
Overzealous inhaler use 


AED O) Ute 


A 54-year-old black female complains of pain in the midback when she coughs. She expectorates 
greenish mucus when she coughs. Her fever rises to 102 degrees. She has “e” to “a” changes when 
auscultated. There are rales and rhonchi heard on auscultation as well. On X-ray, there is a white 


consolidation in the right lower lobe. Where do you expect to find the somatic dysfunction? 


Bilateral T1-6 
Left T1-6 

Left T5-8 
Right T1-6 
Right T5-T8 


BOOP 


The most appropriate first treatment from an OMT standpoint would be: 


Counterstrain to T1-T6 
CV-4 

Miller thoracic pump 
Muscle energy to T1-T6 
Rib raising 


BOOW 


Stimulation of the sympathetic nervous system serving the lungs will: 


Increase bronchconstriction 

Increase vasoconstriction within the lung 

Produces thin mucous secretion in the bronchial tree 
Relax the thoracic paravertebral muscles 

Stimulates the phrenic nerve 


BOOWS 


Which disease process listed below is an example of a primary somato-visceral response in which 
osteopathic manipulation is directed at the basic disturbance? 


Asthma 

Bronchitis 

Chronic Obstructive Pulmonary Disease 
Common Cold 

Pneumonia 


me OO 
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Chapter Sixteen 
Osteopathic Considerations in Gastroenterology 


BACKGROUND 


Fifty percent of patients presenting to family practitioners have no structural abnormality of the digestive 
system. Somatic dysfunction in the mid and upper thoracic region can reflect problems in the in the upper GI 
system. 


SOMATOVISCERAL SOMATIC DYSFUNCTION 
Does not localize 
Described vague, deep, diffuse 


Pacinian corpuscles and free nerve endings located in the walls of the hollow viscus are the source of 
the referred pain. These receptors are activated by spasm or stretch. 


THE PHILOSOPHY OF TREATMENT 

MEDICATIONS - influences disease process 

OMT - influences the host’s ability to fight disease. 

Directed toward normalizing autonomic function and lymphatics 
Autonomic balancing 

Improves visceral response to stress 


Enhances more predictable tissue levels and patient response to medications. 


SYMPATHETICS and PARASYMPATHETICS 


Stomach TS-T9 

Small Intestine (Celiac ganglion) 
Gallbladder 

Pancreas (partially) 


MIDDLE GI TRACT T9-T12 

Pancreas (partially) (Superior mesenteric ganglion) 
Ascending colon 

Proximal 2/3 transverse colon 

LOWER GI TRACT (S2-S4) Pelvic Splanchnic T12-L2 

Distal 1/3 of transverse colon (Inferior Mesenteric Ganglion) 
Descending colon 

Sigmoid colon 

Rectum 


LYMPH SYSTEM 


Relieves congestion of the GI system and enhances removal of waste products. 


19% 


ESOPHAGEAL DISORDERS 
Major disorders of the esophagus shows up as problems in the normal sequence of motility. 
Tends to refer at the level of T4-T6 
OMT 
Is supportive care 
Affecting the host, not treating the disease 
Techniques 
Rib raising 
OA -C2 release 
Thoracic inlet/outlet release 
Lymphatic pumps 
Doming the diaphragm 
PEPTIC ULCERS 
Can be caused by H.pylori, stress or NSAIDS 
SOMATIC FINDINGS 
Usually somatic dysfunction is found from T5-T7 
SMALL INTESTINE 
Small intestine function 
95% of fats and proteins absorbed 
99% of carbohydrates, water, and electrolytes 
Lymphatics 
Found around the mesenteries and the large and small intestine 
Dysfunction leads to increased interstitial fluids, reduces oxygenation 
Congestion increases likelihood of fibrosis 
Fibrosis worsens the prognosis of patients with ulcerative colitis or Crohn’s disease 
OMT 
Marion Clark drainage 
mesenteric release 
lymphatic pumps 
rib raising 
IRRITABLE BOWEL SYNDROME 


Increased urine catecholamines and cortisol are seen with irritable bowel syndrome thus proving increased 
sympathetic tone. 


PANCREATITIS 
T6 -T10 —-inhibits secretions 
CN X — stimulates secretion 


LYMPHATICS - helps clear fluids from the pancreas 


OMT 


A randomized pilot study showed length of stay decreased by 50 percent in those who received OMT for 
pancreatitis 
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Chapter Sixteen Questions 
Osteopathic Considerations in 
the Gastroenterology Patient 


A 35-year-old male presents with a chief complaint of midepigastric pain of six weeks duration. He 
is relieved with meals and exacerbated when fasting. Which of the following dysfunctions would 
most likely cause an increase in acid production leading to increased symptoms? 


A. OA-NSLRR 
B. C4-FSLRL 
C. T1-4-NSRRL 
D. T5-9-NSLRR 
E. L1-2-NSRRL 


An asymptomatic 40-year-old male presents for a routine complete physical exam. During the 
examination, you note T8 ERS,. You should: 


Treat using HVLA 

Inquire about any gallbladder symptoms 
Place heel lift in right shoe 

Order upper GI x-ray 

Treat using muscle energy technique 


BOOW p> 


A 50-year-old Caucasian female without significant PMHx presents with “deep” abdominal pain 
that localizes to the epigastric region. The pain began abruptly and has been steady and severe 
since onset, yesterday. She admits ambulating and lying supine increases the pain. Some relief of 
symptoms occurs by sitting and leaning forward. She admits NIV, weakness, sweating and anxiety. 
She denies CP, SOB or fever. She has had similar symptoms in the past, but not as severe. On 
examination, she appears in moderate distress. Abdomen is mildly distended with tenderness 

in the upper quadrants without guarding, rigidity or rebound. Bowel sounds are present. 
Temperature of 38.4°C, tachycardia, hypotension, pallor and mild jaundice are present. Tissue 
texture change present T6 through T8 B/L. Chapman’s reflex at anterior intercostal area between 
ribs 7 and 8 on the right. 


The most likely diagnosis is which of the following? 


Achalasia 

Acute pancreatitis 
Acute cholecyctitis 
. Aortic dissection 
Peptic ulcer disease 


HUW > 
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A 30-year-old female without significant PMHx presents with “sharp and gnawing” epigastric pain 
that began about 1 week ago. Pain occurs most frequently 2 to 3 hours following meals, sometimes 
awakening her at night. Pain is relieved with food or antacids, but is recurrent and episodic. 

She denies nausea, vomiting, diarrhea, weight loss, fever, chest pain or shortness of breath. On 
physical examination, epigastric tenderness is present midline between the umbilicus and the 
xyphoid process. No rigidity, guarding or rebound present. Mildly hyperactive bowel sounds are 
present. Tissue texture change is present over the avid thoracic region at T7 right with restriction 
of left rotation and sidebending. Tissue texture change and tenderness present anteriorly between 
the 8th and 9th intercostal and 9th and 10th intercostal regions (Chapman’s points) bilaterally. 
Heart, lung, extremity and neurologic exams are unremarkable. What is the most likely diagnosis 
of the above patient? 


Barrett’s esophagitis 
Duodenal ulcer 
GERD 

Gastric ulcer 
Pancreatitis 


BOOW Pp 


The most likely treatment for the above patient would be which of the following? 


A. Antacids, H2 blocker, circular soft tissue pressure of moderate intensity between the transverse 
processes of TS through TIO, rib raising and ventral abdominal inhibition 

B. Antacids and an H2 blocker, but no OMT because it is contraindicated in gastrointestinal 
pathology 

C. NSAIDS, IV fluids and colloids, NPO, NG suction and HVLA to T7, but no pressure techniques 
to T8-T10 areas posteriorly 

D. NSAIDS, IV fluids and colloids, NPO, NG suction and circular soft tissue pressure of moderate 
intensity between the transverse processes of T8 through T10 

E. Nothing, as this will spontaneously resolve without treatment 


Your patient presents with complaints of abdominal discomfort made worse by eating chili, 

made better by eating antacids. You examine her, find her abdomen soft but tender in the mid- 
epigastrium. You suspect gastritis or possibly a peptic ulcer. In order to differentiate it from colitis 
you would look for tissue changes secondary to viscerosomatic reflexes found in the area of: 


C2-C7 
T1-TS 
TS-T9 
T9-L3 
L3-L5 


BOOS 


In a 56-year-old male with a 10-year history of duodenal ulcer disease, you would expect to find 
somatic dysfunction at: 


T1-4 and left-sided suboccipital tension 
T1-4 and right-sided suboccipital tension 
T5-9 and left-sided suboccipital tension 
TS-9 and right-sided suboccipital tension 
Tll-12 and right sided suboccipital tension 


BOOWS 


A 4-year-old child is brought to your office with what you diagnose as a viral gastroenteritis. 
Which of the following manipulative techniques would be most appropriate for this patient: 


Thoracic pump-atelectasis modification 

Hepatic pump 

Articulatory techniques applied to dysfunctions at T1-4 
Trigeminal stimulation 

Mesenteric release 


BOO WP 
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A 50-year-old female presents with acute cholecystitis. In addition to her GI distress, she has pain 
in the right suprascapular region. This pain pattern is most commonly described as: 


Hyperalgesia 

Percutaneous reflex of Morley 
Somatic or referred pain 

. Somatovisceral pain 

True visceral pain 


HUOW> 


The above pain pattern is thought to be distributed by irritation of the: 


Greater splanchnic nerve 
Lesser splanchnic nerve 
Phrenic nerve 

Spinal accessory nerve 
Vagus nerve 


ee Oe 


The above patient’s viscerosomatic reflex would most likely be represented at which of the 
following paravertebral levels? 


OA, right 
T1-3, right 
T5-6, left 
. T7-9, right 
T12-L1, left 


BOOWD 


Which of the following would most likely lead to a normal acid, but a gastric mucosal ischemic 
situation? 


A. OA-NSLRR 
B. C4-ESLRL 
C. T1-4-NSLRR 
D. T5-9 NSRRL 
E. L1-2-NSLRR 


A 47-year-old white female complains of diffuse abdominal pain that causes her to lean forward 
to relieve the pain. She has a history of chronic alcohol abuse. The most likely musculoskeletal 
finding would be a facilitated segment at which level: 


BOOW p 
ce | 
00 


Which OMT technique is absolutely contraindicated in the case above: 


Facilitated positional release 
HVLA 

Liver pump 

Lymphatic pump 

Splenic pump 


OO i 
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Chapter Seventeen 
Genitourinary System - The Osteopathic Considerations 


The gentiourinary system is highly dependent on the nervous system for regulation. 


EFFECTS OF THE AUTONOMIC NERVOUS SYSTEM 
SYMPATHETICS 
Increased Sympathetic Tone 
Increases afferent arteriole constriction to the kidney 
Decreases GFR which decreases urinary output 
Can cause ureterospasm which decreases urinary flow through the ureters 
Encourages ureteral reflux from the bladder 
Men may complain of premature or retrograde ejaculation 
Decreased Sympathetic Tone 
Relaxation of the bladder wall 
Decreases peristalsis of ureters 
PARASYMPATHETICS 
Increased Tone: 
Increases peristalsis of ureters 
Decreased Tone: 
Incomplete emptying of the bladder 
Impotence 


Point and shoot analogy where point is parasymathetic and equals erection, and shoot is sympathetic 
and equals ejacualtion 


LYMPHATICS 
Impaired Lymphatic flow Effects: 


Increased oncotic interstitial pressure that can disrupt countercurrent exchange, which can decrease the 
ability to concentrate urine properly 


Risk of kidney damage because of ureteral obstruction 


URERETEROLITHIASIS 

SYMPTOMS 

Flank pain 

Paraspinal spasm 

Somatic dysfunction of the ureter and psoas muscle 
Treatment Protocol 

Pain relief — Narcotics 

Inhibit paraspinals T10-T12 

Treat psoas 


Force fluids 
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ACUTE PROSTATITIS 


SYMPTOMS 
fever, chills, myalgias 
perineal and low back pain 
slowing of urinary stream 
Patient comments “I feel like there’s a rock in my ass!” 
Treatment Protocol 
D, the cause (STD or otherwise) 
Treat sympathetic and parasympathetic innervations to the prostate 


Free the pelvic diaphragm 


CHRONIC PROSTATITIS/CHRONIC PELVIC PAIN 


Considered to be abacterial and is considered to be a myofascial pain syndrome according to the urology 
literature. 


OMT is useful when treating the pelvic diaphragm and the innervations to the lumbars and sacrum. 


HYPERTENSION 


(See cardiovascular, chapter fourteen) 
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Chapter Seventeen Questions 
Osteopathic Considerations 
in the Genitourinary System 


An increase in parasympathetic tone will have all of the following effects on the genitourinary 
system except: 


Relaxation of the internal urinary sphincter 
Increased peristalsis of the ureters 
Impotence 

. Increase in bladder wall tone 

Facilitation of bladder emptying 


HOOW> 


Sympathetic innervation to the kidneys and ureters comes from what level? 


BOOW> 
444 


Parasympathetic innervation to the kidneys and proximal ureters comes from: 


A. Vagus nerve 
Bsase5) 
Cael. 
Dao.) 
Bel. sls, 


All of the following affect diaphragmatic motion, which is essential to lymphatic flow, except: 


A. Psoas 

B. Quadratus lumborum 
Cra 2 rib 

Di cod bag WA 

E. Vagus nerve 


Which of the following would best stimulate parasympathetic output to the kidney? 


HVLA'to the’T =L, 

Muscle energy to the T,,-L, region 
Rib raising 

OA release 

Counterstrain for psoas tender point 


BOOS 


A group of patients have presented, over the years, with low back pain associated with somatic 
dysfunction of the pubic symphysis and right sacroiliac joint. Which of the following would have 
been the most likely additional symptoms of which they complained? 


. Dyspnea, diarrhea, and palpations 

. Dysuria, dyspareunia, and thigh pain 

. Diarrhea, hiccups and costal pain 

. Mid-abdominal pain, paresthesias of lower abdomen and diaphoresis 
Priapism, knee pain, and weak foot/ankle plantar flexion 


HUOW> 


Viscero-somatic reflex from nephrolithiasis will give you what kind of texture in the muscle on 
palpation: 


Boggy 
Ropy 
Rubbery 
Shotty 


Soft 


BOUOWS 
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Chapter Eighteen 
An Osteopathic Approach to Diagnosis and Treatment 
of Rheumatological Disorders 


Most rheumatological disorders are considered to be systematic disorders. Therefore, the patient must be 
approached systemically. As in all cases, you as the physician, are treating the patient, not the disease. 


FIBROMYALGIA 


A common condition that is associated with chronic pain, widespread aching, stiffness and fatigue. Originally, 
it was thought to be a form of arthritis, but is a painful disorder centered in muscles and fascia. Current 
research has shown changes in the hypothalmus on PET scan. 


The American College of Rheumatology 1990 criteria for diagnosis: 11 out of 18 tender points, pain, all 
laboratory tests are grossly normal, sleep disturbance, with a duration of three months, at least. There are no 
specific blood tests or X-rays to confirm diagnosis. 


Even though there are no specific tests: 
Blood tests can rule out 
Rheumatoid arthritis 
Systemic lupus erythematosis 
Other connective tissue disorders 
X-rays can rule out 
Osteoarthritis 
Degenerative disc disease 
Spondyloarthropathies 
PRIMARY - there is an absence of any other condition such as rheumatoid arthritis 
CONCOMITANT - present with, but not secondary to other conditions such as systemic lupus erythematosis 
OSTEOPATHIC TREATMENT 
Myofascial release 
Myofascial soft-tissue 


Counterstrain is considered to be the most promising of the osteopathic treatments based on current 
research, because tender points can be treated directly. It was found that patients had significant pain relief 
for 3.7 weeks following treatment as compared to the control group. 


RHEUMATOID ARTHRITIS AND RELATED AUTOIMMUNE DISORDERS 


Diagnosis is made on history and confirmed by blood tests, and is an auto-immune disorder. The diagnosis 
criterion is well documented in other books. 


OSTEOPATHIC TREATMENT 

Primarily aimed at lymphatics and keeping fluids moving through the body. 

HVLA is CONTRAINDICATED in severe rheumatoid arthritis. 

Myofascial release techniques and soft tissue techniques are useful. 
OSTEOARTHRITIS 


Diagnosis is based on history, physical exam and X-rays. Hebron nodules are a hallmark of the disease. 
OSTEOPATHIC TREATMENT 
Primarily aimed at lymphatics and keeping fluids moving through the body. 


Use HVLA cautiously. 
Use myofascial release techniques, soft tissue techniques are the most useful. 
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Chapter Eighteen Questions 


An Osteopathic Approach to Diagnosis and Treatment 


of Rheumatological Disorders 


ie Because the odontoid process has a synovial articulation with C1, which of the following is a 
potentially significant condition: 


A. Acute traumatic strain 
B. Chronic over use sprain 
C. Degenerative joint disease 
D. Multiple myeloma 
E. Rheumatoid arthritis 
2. What is the goal in treating an osteoarthritic patient in a subacute/chronic phase of her disease: 
A. Continue the financial health of your practice 
B. Immobilize the joint to prevent flare-ups 
C. Increasing the sympathetic tone to the involved area(s) 
D. Maintain active motion of the joint 
E. Not to see them until a flare up occurs 
So: Which is most appropriate concerning the osteopathic manipulative treatment of a patient? 
A. Chapman’s points are less reliable in the elderly for diagnosis and treatment 
B. Geriatric patients should be treated more vigorously and frequently than pediatric patients 
C. Osteoporosis is not a relative contraindication to a number of osteopathic manipulative 
treatments 
D. Therapeutic strategies using counterstrain, FPR, and LAS are the same in adolescents through 
geriatric populations 
E. Treatment considerations of the autonomic nervous system are distinctly different in the 
elderly as compared to the pediatric population 
4. A 59-year-old white male presents to your office with history of rheumatoid arthritis. Which 
technique is relatively contraindicated: 
A. HVLA 
B. Jones counterstrain 
C. Ligamentous Articular Strain 
D. Myofascial release 
E. Muscle energy 
MATCHING 


Match the cause of pain with the most appropriate classification. Each answer may be used once, more 
than once, or not at all. 


eo 


re O° 


Infectious 
Mechanical 
Metabolic 
Rheumatologic 
Visceral 


Diskitis 

Degenerative disc disease 
Endometriosis 
Osteomyelitis 
Osteoporosis 
Rheumatoid Arthritis 
Spondylolysis 
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SINGLE ANSWER 


2. 


A 73-year-old black female presents to your student clinic for her complaint of generalized 
stiffness, pain, and swelling in her hand and left knee. She also complains of lower back pain 


and left ankle stiffness. What in her additional history would make you most likely consider 
rheumatoid arthritis? 


Patient has chronic back pain 

Patient obtains temporary relief from NSAIDs 

Patient complains of morning stiffness lasting longer than one hour 
Patient complains of metacarpophalangeal stiffness and is over age 50 
Patient states she has a history of a hip fracture 


BOO We 
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Chapter Nineteen 
Osteopathic Considerations in Neurology 


HEADACHES 


MIGRAINES 


| SYMPTOMS M _|TENSION | SINUS | 


PHYSICAL ACTIVITY 


PHOTOPHOBIA/ Both Maybe either/ not both Neither 
PHONOPHOBIA 


MIGRAINE 
Changes in vascular tone are implicated to be the number one cause of migraine headaches and can 
be either vasoconstriction or vasospasm. The meningeal vessels are the key because they supply the dura 
inside the head. Other triggers for migraines include hormonal changes, food allergies, (MSG, chocolate, red 
wine, sharp cheeses), and medications such as oral contraceptives, etc. 


The prevalence of migraine headache is reported to be approximately 4% to 15% of the population. 25% of 
sufferers report that symptoms began in childhood with associated autonomic manifestations such as motion 
sickness or nausea. 


Classic migraine (unilateral with aura, photophobia, and associated nausea and vomiting) affects 
approximately 20% to 30% of sufferers. 


MIGRAINE HEADACHE TREATMENT 


There has been success with cranial-sacral treatment of migraines. It is thought that cranial treatment will 
improve the motion of the cranium, thus causing a generalized relaxation of the patient. 


OMT TREATMENT SEQUENCE 


rT. Free the motion of the sutures 

2. Release nervous and vascular entrapment 

5. Unwind the dural restrictions that may cause compromise of vascular and nervous components of 
potentially pain-producing dura (remember the reciprocal tension membrane is directly affected in 
cranial) 


Cranial venous sinus drainage 
Treat the OA, Cl by whatever means you wish 


Treat the sacrum due to the dural attachment if treatment of the head fails. 


MEDS 
NSAIDS 
Serotonin agonists such as Imitrex 
Muscle relaxants 


Valium 
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TENSION HEADACHES 


The trigeminal nerve provides sensation to most of the head and innervates the muscles of mastication. 
Also, the neck is intimately involved with the head through the cervical plexus — the greater auricular nerve 
runs behind the ear and the greater occipital nerve follows the occiput over the back of the scalp to the 
forehead. These nerves reflexively feed information into the brainstem that results in perception of pain in the 
head. 


The muscles in the back of the neck and the suboccipital triangle are innervated by the dorsal ramus of Cl 
(suboccipital nerve). The greater occipital nerve (dorsal ramus of C2) exits between C1 and C2 and loops 
inferiorly to the inferior oblique and ascends toward the scalp. It penetrates the semispinalis, the splenius 
and the trapezius. This gives the potential for impingement, which is the cause of pain at the top of the 
head. Also, there is a fascial connection between the rectus capitus posterior through the posterior atlanto- 
occipital membrane to the dura of the posterior cranial fossa. If the muscle is in spasm, the dura is pulled on 
continuously, increasing input to the trigeminal nerve and upper cervical nerves. 


Tension headaches may be a secondary effect from venous and lymphatic congestion. 85% of venous drainage 
from head is through the jugular veins. The jugular foramen is located at occipitomastoid suture between the 
occiput and the temporal bones which the vagus nerve passes through. Nausea and vomiting may occur due 
to the pressure on the vagus nerve due to venous congestion. 


Tension Headache Treatment 


Tension headaches have been widely accepted as a muscular headache. Therefore, treatment should address 
the muscular aspect of the pain. 


Somatic dysfunction is typically found at the OA joint and further along the C-spine and upper thoracics 
and ribs (especially 1st rib). 


Further general relaxation can be attained via cranial as well (CV-4). 


Cervical somatic dysfunction may initiate somato-visceral reflexes and somatic-somatic reflexes 
causing muscle spasm, tension, and referred pain. 


Cranial Nerve X (Vagus) has connections with the lst and 2nd cervical nerves and can precipitate occipital 
headaches, i.e., tension headaches. Therefore, by vagus innervation to the viscera associated with lower 
respiratory infections and gastrointestinal viral infections, tension headaches can be associated with these 
illnesses. 


OMT TREATMENT PROTOCOL 
Generally, treat any area of hypersympathetic activity associated with any visceral problem first! 


Treating peripheral problems can send afferent impulses through these areas via facilitated segments. (See 
the chapter on Facilitated Segments) 


OMT 
Basically, your choice of methods to treat the upper cervicals and occiput, including: 
Cranial - venous sinus drainage, freeing sutures 
Occipital base release 
Counterstrain 
HVLA 
Muscle energy 
FPR 
LAS 
MEDS 
NSAIDS 
Valium and other muscle relaxants 


Tricyclics 
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SINUS HEADACHE 


This is the “odd duck.” It is considered a secondary headache because the pain doesn’t originate in the head. 
There is the assumption that there is some pathology in the sinuses such as blockage of the ostea because of 
inflammation, infection, neoplasm, or deviated septum. 


Consider a somatovisceral cause such as excessive sympathetic innervation from T1-4, upper thoracic and 
cervical ganglia as the cause of the sinus headache symptoms. Also consider a viscerosomatic etiology such 
as excessive input from head or neck viscera producing facilitation of upper thoracic cord segments and 
causing reflex stimulation of somatic structures innervated by T1-4 (causing excess sympathetic tone). 


Palpatory findings may include: 
Tissue texture changes 
Motion aberrance 
Asymmetry 
Tenderness 
TREATMENT OF SINUS HEADACHE 
Treatment is generally based on the somatic dysfunction found in the patient. 


Keep in mind that sinus headaches are not primary, they have an underlying cause. Osteopathic treatment 
should address the cause, i.e., the impaired drainage of the sinuses and overactive sympathetic tone in the 
head. 


Always remember to treat from the central areas to the peripheral. 


Treat existing somatic dysfunctions in the thoracic spine as they affect thoracic cage dynamics and may 
impede proper pressure gradients created by inhalation and exhalation. Open the thoracic inlet/outlet. If this 
is blocked, all the draining from the head is futile. 


Address the venous drainage of the head in addition to the lymphatic drainage of the sinuses. 


Congestion of the dural venous sinuses will impede venous return from the head and therefore cause a back 
pressure on the lymphatics trying to drain the sinuses. (The occipito-mastoid suture needs to be treated.) 


Address lymphatic drainage of the head i,e, cervical lymphatic chains, Galbreath techniques, etc. 


Drain the air sinuses via anterior cervical arches, alternating nasal pressure, cervical chain drainage, 
auricular drainage, trigeminal nerve stimulation. 


Drain the venous sinuses (occipito-mastoid sutural spread, interparietal sutural spread). 
Perform a thoracic pump technique to draw fluid into the thoracic cavity. 
SPHENOPALATINE GANGLION 
CN VII synapses in the sphenopalatine (pterygopalatine) ganglion to supply: 

Pharynx 

Eustachian tubes 

Lacrimal glands 


It is located in the sphenopalatine fossa of the skull which hangs from the maxillary division of the 
trigeminal nerve. Parasympathetic fibers come from the greater petrosal nerve - a branch of the geniculate 
ganglion of CN VII. 


Treatment of the ganglion will reduce goblet cell secretions (goblet cells produce thick mucus in the 
sinuses /nasal region in response to sympathetic activity.) 


OMT - SUPRA-INFRA ORBITAL STIMULATION 


Circular effluerage (motion) decreases edema around the exits for the trigeminal nerve (CNV). The 
stimulation decreases sensitivity of the visceral afferent receptors from the mucus membranes of the head. 


OTHER TREATMENTS 
Decongestants (Entex) 
Sinus irrigation 


NSAIDS 
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ENTRAPMENT NEUROPATHIES OF CRANIAL NERVES 


Cribiform Alteration in the sense of 
thmoi smell 


CN I Sphenoid and occiput Visual disturbance 
CN Il Superior orbital fissure Sphenoid, temporal Double vision, ptosis, 
accommodation problems 
Superior orbital fissure Sphenoid, temporal Double vision when look- 
ing down 


Superior orbital fissure Sphenoid, temporal Decreased sensation 
to the upper eyelid and 
scalp 
V2 | Foramen rotundum Tic,V3 Douloureux symp- 
toms 
V3 | Foramen ovalle 
points int he mastication 
muscles 
CN VI Superior orbital fissure Sphenoid, temporal 
CN VII Enters internal acous- Sphenoid, temporal Bell’s Palsy 
tic meatus and leaves 
through the stylomastoid 
foramen 


CN VIII Internal acoustic meatus | Sphenoid, temporal vertigo, tinnitus, hearing 
loss 


CN IX Jugular foramen Temporal, occiput pee > 


Jugular foramen Temporal, occiput, OA, Arrhythmias, nausea, 


AA, C2, C3 vomiting, asthma, and 
CN XI 


Sphenoid, temporal 


Decreased sensation to 
the mandible, tender 


Sphenoid, temporal 


other respiratory prob- 
lems 


Tension or tenderness in 
the sternocleidomastoid 
and/or trapezius 


Jugular foramen Temporal, occiput 
(Spinal divisions of C1-C6 
enter through foramen 
magnum and join the 
cranial division exiting 
through the jugular fora- 
men) 


CN XII Hypoglossal canal Dysphagia 
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Chapter Nineteen Questions 
Osteopathic Considerations in Neurology 


Inflammation of the internal auditory meatus (Meniere’s disease) would cause which of the 
following sets of symptoms? 


Vertigo, tinnitus and decreased gag reflex 

Vertigo, tinnitus, Bell’s palsy and decreased gag reflex 

Vertigo, tinnitus, Bell’s palsy, and decreased salivation and taste 
Vertigo, tinnitus, Bell’s palsy 

Bell’s palsy, decreased gag reflex, decreased salivation and taste 


BOOWP 


A 33-year-old white female presents with a chief complaint of dizziness, described as the room 
spinning around her, and is worse when she rapidly turns her head. The somatic dysfunction most 
likely to be responsible for this malady is: 


Left sidebending rotation 

Flexion dysfunction 

Right frontal depressed 

Left temporal in external rotation 
Occiput in extension 


BOOWP 


A 16-year-old girl is brought to your office with paralysis of the left side of her face. You diagnose 
a Bell’s palsy. If cranial somatic dysfunction is responsible for the development of the palsy, which 
of the following bones is most likely involved: 


Occiput 
Temporal 
Frontal 
Zygoma 
Parietal 


BOO pr 


A 67-year-old woman presents to your office with severe vertigo. This has been present for about 
a week since she was treated cranially by a massage therapist. Which of the following cranial 
techniques is most useful to generate a return toward normal following an inappropriate cranial 
treatment: 


Occipital Pump (CV-4) 

Unilateral external rotation of a temporal bone 
Synchronous temporal rotation 

Lumbosacral decompression 

Direct sagittal suture gapping 


FOOW 
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Chapter Twenty 
Osteopathic Considerations in the OB/GYN Patient 


OBSTETRICS 


The nervous system plays a crucial part in controlling the fluids of the body. Hypersympathetic tone 
decreases blood flow and lymph flow due to the innervation of the walls of the vessels and increases tissue 
congestion. 


During pregnancy, there is an increase in all the A-P curvatures. This increases occurs because of the 
pressure on the thoracolumbar spine which is, of course, where the sympathetic chains lie. Also, the increase 
curves compromises fluid flow through the body. Therefore, it is important to treat the diaphragms of the 
body. 


Movement of body fluids is essential to the maintenance of health 


The fascia is involved in packaging, protection, posture, and passageways. It is the major factor as the body 
changes during pregnancy. 


In pregnancy, there is an increase in carpal tunnel syndrome due to congestion of the thoracic inlet and 
outlet, as well as hormonal influences. 


The respiratory diaphragm is restricted by an increasing abdominal mass causing problems with breathing. 


In a normal person, there is more blood delivered to tissues than what can be taken up by the veins. In 
pregnancy, there is increased interstitial fluid secondary to both increased production and increased fluid 
retention in body tissues. The hormonal changes in pregnancy relax muscles and ligaments. 


FIRST TRIMESTER (WEEKS 0 - 12) 


Do a structural exam early in pregnancy including history of trauma to the sacrum and pelvis. Treating an 
impacted sacrum and pelvis may prevent problems at delivery. 


Sacral and innominate dysfunctions can impede drainage. 


Lumbar dysfunction can be exacerbated by the increasing lordosis including spondylolisthesis and spina 
bifidas. 


Hyperemesis usually occurs in the 4th to the 12th week or longer. Improving parasympathetic influences 
decreases the incidence of nausea and vomiting. Occipital-mastoid suture decompression increases vagal 
tone. Sacral Rock enhances fluid drainage from the pelvis and influences the parasympathetics outflow 
through the pelvic sphlanic nerve S2-S4. 


Structural findings have been reported in the first trimester associated with: 
C2 recurrent dysfunction (potential parasympathetic effects) 
T4-T7 dysfunction associated with breast tenderness 
Pelvis and sacral dysfunctions common 


No form of OMT is contraindicated at this stage due to pregnancy alone. 


SECOND TRIMESTER 
Increased fat storage occurs 
Blood expansion is dramatic 
Dramatic uterine growth occurs 
Breast hypertrophy occurs 
Tissue congestion becomes more frequent 
Cervical and suboccipital strain may develop. 


Low back pain increases 


2d 


The pregnant uterus creates a dial impediment to fluid movement: 
Ball and valve effect on veins of the legs 
Compression of the inferior vena cava 
This causes some women to suffer from supine hypotension. 
Marion Clark drainage technique is helpful to decrease pelvic congestion. 


Leg length discrepancy of greater than 3/4” will strain the round ligament. These changes can occur 
due to hormonal changes and the tension of the pregnant uterus which can cause unequal strain on the 
innominates. A posterior innominate stretches the round ligament ipsilaterally. 


HVLA techniques should be used with caution in the second trimester. 


THIRD TRIMESTER 


Multiparous women, women who are on their feet for most of the day, and women with a history of low back 
pain are at increased risk for low back pain. 


“S” shaped scoliosis can occur due to a woman carrying other children, diaper bags etc. 


The sacral base will tilt anteriorly with increased lordosis. A rib belt or non-elastic sacral belt can be worn to 
tilt the sacral base posterior. 


Pelvic diaphragm release may decrease length of labor and incidence of C-sections, particularly if started in 
the seventh month and done at each visit. 


HVLA is contraindicated in the pelvis and lumbar spine due the hormone relaxin. 


LABOR AND DELIVERY 

Sacral rock, as well as a CV-4, will stimulate labor and contractions. 
Pelvic diaphragm release may help with labor due to non-descent. 
Lumbar lordosis must be decreased for the baby to enter the birth canal. 


The pubic symphysis can be opened with muscle energy, which will make for easier vaginal delivery. 


POST-PARTUM 


Structural exam of the patient on the second post partum day may reveal somatic dysfunction. It is 
important to check the sacrum since during the delivery process the sacrum can become locked in anatomic 
flexion. Treating using “frog kick” technique or lumbosacral decompression will restore sacral motion. Relaxin 
is still in the system and will make treatment easier. Since laying on the abdomen may be painful, sacral rock 
is a relative contraindication. 


Marion Clark drainage is helpful in decreasing pelvic congestion. 


Pubococcygeus irritation can cause urinary frequency and urgency following delivery. 


RELATIVE CONTRAINDICATIONS TO OMT DURING PREGNANCY 
Premature rupture of membranes 
Premature labor 
Abruptio placenta 


Ectopic pregnancy 


74) 


GYNECOLOGY 


Restriction of the pelvic diaphragm causes pelvic congestion, which plays a major role in producing 
symptoms associated with: 


Dysmenorrhea 
Ovarian cysts 


Premenstrual syndrome 


Somatic Relation to Gynecological Dysfunction 
Pain and palpatory findings with specific viscera found most frequently at: 
T10-T11 = Ovaries (affects blood supply) 
T11-12 = Fallopian Tubes 
T10-L1 = Uterus 
S2-4 = Cervix 
Note: Somatic Dysfunction at L2-L3 have been shown to induce: 
Ovarian congestion, hemorrhage and edema 
Uterine edema, inflammatory hyperplasia and wall weakness 
Pelvic viscera refers pain to the lower back 
Uterine fibromas 
Ovarian cysts 
Ectopic pregnancy 


Endometriosis 


LEG LENGTH DISCREPANCY 
Ovarian cysts associated with ipsilateral long leg 

SCOLIOSIS AND PELVIC/LUMBAR somatic dysfunction associated with : 
Infertility 
Repeated spontaneous abortions 

DYSMENORRHEA relieved by: 


Marion Clark Drainage (Knee Chest Drainage) - Gravity assists in moving abdominal contents out of the pelvis 
while allowing for decongestion of the uterus. 


PSOAS MUSCLE has been reported to cause gynecological problems due to its proximity to the vascular, 
neurologic and lymphatic elements. 


HYSTERECTOMY has been treated with OMT pre- and post-operatively, and pain has been reported to be 
decreased. 
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Chapter Twenty Questions 
Osteopathic Considerations in the OB/GYN Patient 


T12-L2 most specifically provides the sympathetic innervation to which pelvic organ? 


Clitoris 
Fallopian tubes 
Ovaries 
Uterus 
Vagina 


BOOWe 


Ovarian cysts have been most closely correlated with which of the following structural problems? 


Leg length discrepancy 
Lumbar somatic dysfunction 
Psoas hypertonicity 

Sacral torsion 

Severe scoliosis 


FOOW > 


The osteopathic treatment technique found most beneficial in treating the shortness of breath 
associated with the congestive stage of pregnancy is: 


Dalrymple technique 
Lumbosacral decompression 
Pectoralis lift 

Pelvic diaphragm release 
Thoracic HVLA 


BFOOWS 


When utilizing OMT to overcome uterine inertia, which of the following techniques would be most 
successful? 


Compression of the fourth ventricle 
Gapping of the pubic bones 
Lumbar inhibitory pressure 
Perineal stretching 

Rib raising 


HoOOW> 


A 27-year-old female, who is currently 36 weeks gestation, is complaining of low back pain. 
Evaluation reveals the diagnosis L3-4 FRrSr. While you are performing an indirect myofascial 
release of the region, the patient reports a “pop” in the lumbar region, which you also felt during 
the treatment. The ease with which this treatment effect was obtained may be due to the presence 
in this patient of increased levels of: 


Estrogen & melatonin 

Estrogen & progesterone 

Luteinizing hormone & progesterone 
Progesterone 

Relaxin 


BOOW p 


The result of decreased diaphragmatic excursion with gestation is: 


Decreased edema 

Decreased fluid return to the thoracic region 
Increased blood flow to the thoracic area 
Increased cerebral spinal fluid motion 
Increased edema 


BOOW S 
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11. 


A 57-year -old female presents with vague, chronic pelvic pain in the paravaginal area lasting 
several years. She admits to sexual dysfunction and difficulty voiding. After a complete history 
and physical, the diagnosis of levator ani syndrome is derived. What intervention would be initially 
appropriate? 


A pessary 

A transvaginal hysterectomy 
Coccygectomy to relieve tension 

Kegel exercises 

OMT to relieve hypertonicity in the muscle 


BOOW re 


On a patient’s return visit during the beginning of the 2™ trimester, which of the following “new” 
musculoskeletal findings are you most likely to find? 


Carpal tunnel syndrome 
Decreased lordosis 
Functional short leg 
Scoliosis 

Spinal stenosis 


BOOWS 


A 52-year-old female patient is one day post-op from an abdominal hysterectomy. Your attending 
physician wrote orders for myofascial soft tissue techniques to be performed on this patient. Given 
this circumstance, which of the following techniques would be most appropriate? 


A. Bilateral thumb pressure directed to the thoracic and lumbar regions 
B Seated over/under technique to the upper thoracic region 

C Prone pressure to the lower thoracic region 

D Supine with leverage (rib-raising) to the thoracic and lumbar regions 
E. Lateral recumbent with shoulder block to the upper thoracic region 


A 43- year-old female patient has a progressively worsening three year history of excessive 
menstrual flow and lower abdominal pain. On physical examination, it is determined that she 

has a fibroid tumor and hysterectomy is recommended. Pre- and postoperatively, you should be 
concerned with a viscerosomatic expression of pain and palpatory clues at which of the following? 


OA 
T1-3 
TS-7 
T10-L1 
L2-3 


BOOWp 


A 36-year -old female patient experiences back pain with uterine contractions during the delivery 
of her child. After the birth, she continues to complain of pain. You are concerned with somatic 
dysfunction as an etiology, and want to make sure a viscerosomatic or a somatovisceral reflex 
does not imprint upon the visceral or somatic afferent. You would, therefore, look at which of the 
following spinal levels: 


T5-9 
T8-12 
T10-L2 
L3-5 
S2-4 


FOO 


If the above patient had pain due to unusually fast dilation of her cervix, you would most likely see 
viscerosomatic reflex dysfunction at which level? 


TS-9 
T10-L1 
LI-3 
L4-S1 
52-4 


BFOOWP 
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13. 


14. 


What normal condition which accompanies third trimester pregnancy offers a “window of 
opportunity” for a patient with chronic refractory somatic dysfunction: 


Fluid retention 

Hypermobility 

Increased psoas muscle strength 
Stretching of the abdominal wall muscles 
Weight gain 


BOOW y 


Which of the following Chapman’s anterior points and viscerosomatic reflex points would you be 
most likely to palpate on your exam? 


Chapman’s reflex points Viscerosomatic reflex 
A. Just lateral to umbilicus B/L T3-T4 and L3-L4 
B. B/LASIS T3-T4 and S2-S4 
Cy Pubic rami B/L T5-T9 and T10-L2 
D. 4™intercostal space just C2-C4 and T8-T10 
lateral to sternum B/L 
E. Directly over umbilicus T10-L2 and S2-S4 
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Chapter Twenty-One 
Osteopathic Considerations in the Surgical Patient 


(PRE- and POST-OP) 
“Major surgical procedures that involve the chest wall and abdominal wall have a relatively high mortality.” 
(Ross, Foundations for Osteopathic Medicine). 


Sabiston stated that pulmonary complications can occur in 5-7% of all major surgical procedures performed 
with general anesthesia. The incidence of complications can double in abdominal surgery, triple for smokers, 
and quadruple for patients with chronic obstructive lung disease. 
Surgery Complications: 

Atelectasis 

Pneumonia 

Deep vein thrombosis 

Paralytic ileus 

Pulmonary embolism 

Infection 

Impaired lymphatic drainage 


Poor clearing secretions 


OSTEOPATHIC MANIPULATIVE TREATMENT (OMT) 


The therapeutic application of manually guided forces by an osteopathic physician to improve physiologic 
function and/or support homeostasis; this is accomplished by a variety of techniques. 


CLINICAL IMPLICATIONS OF SOMATIC DYSFUNCTION 


Pulmonary-T1-TS (T2-7) - many fibers contain nociceptors such as substance P, calcitonin gene-related 
polypeptides, etc. Irritation of these sensory fibers can result in release of these leading to neurogenic edema 
and inflammation of the lung. They can also facilitate segments in the spinal cord extending from the cervical 
region to the low thoracic. 


USEFUL OMT TECHNIQUES 
Dalrymple pedal pump 
Rib raising 


Diaphragm balancing 


AVOID 
HVLA 
Prone positioning 


Anterior direct chest manipulation in patients with sternotomies 


PHILOSOPHY OF PRE and POST-OPERATIVE MANAGEMENT WITH OMT 


The care of the surgical patient should include the preoperative examination for any somatic dysfunction that 
may have a negative impact on the general well being of the patient in the pre-operative, operative, and post- 
operative settings. Elimination of facilitated segments, which may cause autonomic imbalance, and increased 
sympathetic tone is paramount in importance in an osteopathic care setting. Preoperative management 

is to reduce the potentially pathologic hypersympathetic tone, facilitated segments, etc. thereby reducing 
continued vasoconstriction, increased thick tenacious secretions, etc. 
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There is potential for less pain postoperatively, because of the elimination of somatic dysfunction and 
increased afferent sensory input. Any technique is potentially helpful, depending on the nature of the 
somatic dysfunction. The basic premise is to maintain as much normal motion (thoracic, costal, sternal) and 
circulatory flow as possible. 


POSTOPERATIVE OMT 


Postoperative management reduces chance for developing serious and chronic somatic dysfunction with its 
potential dangerous side-effects to the heart and lungs due to the relative hypersympathicotonia that can 

be associated with it. The techniques used are dependent upon the patient’s status. Obviously with median 
sternotomy patients, it is imperative to return to normal respiratory function as quickly as possible. However, 
care must be taken to avoid undue stress on the sternum and thoracic and sternoclavicular regions including 
manubrium. 


POST-OPERATIVE ILEUS 


Hermann, in The DO, Oct 65, did a study which showed the following on 317 surgical cases, OMT X 2 
minutes: 


Bowel sounds average 5.7 hours 
Gas passed average of 8 hours 


Ileus rate 0.3% 


92 surgical cases NO OMT 
Ileus rate of 7.8% 


POST-OPERATIVE ILEUS PROTOCOL 
First, do rib raising. 
Second, do indirect methods to release thoracic and sternal region. 
Third, do a cervical release - OA and C2. 
Finally, do lymphatic pump techniques, such as pedal pump or atelectasis pump. 
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Chapter Twenty One Questions 
Osteopathic Considerations in the Surgical Patient 


A 38-year-old male has had his appendix removed and is now POD #1 and has not yet passed 
flatus. The attending surgeon asks you to perform OMT on the patient to hasten recovery of his 
normal bowel function. Which technique is the most appropriate in this setting? 


HVLA to thoracic and lumbar region 

Manual milking of the bowel via anterior approach 
Pedal lymphatic pump 

. Rib raising with paraspinal inhibition 

Thoracic lymphatic pump 


HOOW> 


You are called to the surgical floor to treat a 58-year-old patient, 2 days post-op, who is awake, 
still NPO, on bed rest and receiving IV pain medication. Regarding the osteopathic treatment of 
this patient: 


Which of the following structures is most likely to play a role in the maintenance of ileus in the 
post abdominal surgery patient: 


Facial nerve 

L5 nerve root 
Phrenic nerve 

. Spinal accessory 
Vagus nerve 


HUOW> 


Current treatment for a post-abdominal surgery patient often indicates use of intermittent 
compression stockings for the prophylaxis of DVT. What manipulative technique may also be 
beneficial: 


Cervical HVLA 

Doming the abdominal diaphragm 

Gentle pedal pump 

Mid-thoracic paraspinal soft tissue treatment 
Paraspinal inhibition 


OO > 


Your attending has ordered rib raising (using paraspinal inhibition) for this patient. What is the 
rationale for this treatment: 


It will improve VQ function 

. It will reduce cardiac output 

. It will reduce sympathetic hypertonicity to the intestinal tract 

. It will stimulate the diaphragm and improve lymphatic flow 

It should not have been ordered because it is contraindicated in a person with an acute GI 
bleed 


BoUOW> 
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Chapter Twenty Two 
Osteopathic Considerations in the 
Treatment of Patients with Cancer 


STRUCTURE/ FUNCTION CONCEPT 


Pancreatic tumor causes changes in physical make-up of the pancreas, causing changes in blood glucose, 
digestive enzymes, etc. 


Scoliosis causing changes in connective tissue tensions, producing lymphatic slowing, and edema of the 
related areas, which increases the potential for inflammatory or infectious insult. 


If adaptability is disrupted, environmental change overcomes the body’s ability to maintain homeostasis. 
Disease may ensue. For example, workers breathing asbestos develop pulmonary malignancies. Another 
example is changes in A/P curves from poor posturing or trauma can cause autonomic alterations leading to 
mucosal thinning in the GI tract, which may potentiate mutations in local cells due to increased gastric acid 
contact. 


Movement of body fluids is essential to the maintenance of health because they transport basic 
nutritional needs for cellular well-being and healing, and facilitate the elimination of waste materials which 
may be carcinogenic. 


PAIN 
Approximately 20% of patients have pain due to antineoplastic therapy: 
Chemotherapy-induced polyneuritis 


Osteoradionecrosis 


Others may have causes unrelated to cancer: 
Herniated nucleus pulposus 
Migraine headache 
Spastic colitis 
Cancer Pain Syndromes can cause musculoskeletal pain due to: 
Bone invasions 
Vertebral body invasion 
Base of skull metastasises 
Nerve invasion 
Leptomeningeal metastasises 
Spinal cord compression 
Cervical, brachial, lumbar, etc. plexopathy 
Chemotherapy induced polyneuropathy 


OSTEOPATHIC MANIPULATIVE MEDICINE 


If a patient has a complaint, is it directly related to their cancer, or is it a distinctly separate problem? 


Viscerosomatic Reflex Example 


A pulmonary tumor can cause somatic changes T1-6. If unilaterally present in one lung, somatic component 
may also be unilateral and in segmental levels most appropriate to that portion of the organ. 


Paes | 


HOW TO CHOOSE AN APPROPRIATE METHOD OF TREATMENT 
Nature of somatic dysfunction 
Area of somatic dysfunction 
Is it a separate entity or is it directly related to the malignancy? 


Consider the primary effect of the manipulative technique, for example, if the symptom is visceral, such as 
constipation, edema, etc., a viscerally-oriented techniques should be used. 


EFFECTS OF OMT 


In addition to its typical biomechanical effects, i.e., myofascial relaxation, joint mobilization, OMT can 
have profound effect on vascular flow. This may be extremely important in how much of the prescribed 
chemotherapeutic agent gets to the tissue involved and/or how much of the pain medication is absorbed. 


In addition, on a completely separate note, the mere act of touching a patient has been shown to reduce 
anxiety and pain. 


Nausea and Vomiting - Treatment of vagus can reduce patient distress 
Medication for this and other related conditions can be given more easily by oral route 


Appetite may improve and general nutritional state of the patient can be improved 


CONTRAINDICATIONS TO OMT 


1) Never perform any technique that causes gross compressive force over an area directly involved in bony 
metastasis. 


2) Never perform a visceral technique that may cause pressure to an organ system directly involved in the 
cancerous process. 


3) Avoid lymphatic stimulating techniques such as thoracic pump. 


4) Avoid vigorous techniques such as thoracic pump or muscle energy in patients who are seriously ill and 
energy depleted. 
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Chapter Twenty Two Questions 
Osteopathic Considerations in the 
Treatment of Patients with Cancer 


Patient is a 73 year old male with pain in his lumbar spine. Which technique would be most useful in 
treating his condition. 


HVLA 

Muscle Energy 

Darymple Lymphatic Pump 
Counterstrain 

Pelvic Floor Release 


MOO w > 


The patient is having nausea from the chemotherapy. What osteopathic treatment will help reduce his 
nau sea? 


Splenic pump 

OA release 

Miller thoracic pump 
HVEA GS 
Counterstrain to A C3 


See cel pe 
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Chapter Twenty Three 
OMT in the Geriatric and Acutely Ill Hospitalized Patient 


DATA 
Routine history plus history of: 
Head Trauma 
MVA 
Fracture 
Episodes of loss of consciousness 
Short leg 
Scoliosis 


Previous experience and response to OMT and other manual modalities 


Goals for History 
To decide: 
Which musculoskeletal area might contain primary somatic dysfunction 
Which might contain secondary somatic dysfunction produced by viscerosomatic reflexes 
Which manipulative technique(s) would be appropriate 
Protocol for Treatment 
Emphasize: 
Major diaphragms 
Rib function 
Paraspinal myofascial elements 
Goals for Treatment 
Alter visceral and somatic function 
Normalize neurologic control 
Improve arterial circulation 


Improve venous and lymphatic drainage 


GENERAL GUIDELINES 
The sicker the patient, the shorter the treatment (pick 3-4 areas only) 
The sicker the patient, the more often the treatment is needed 
Treat only the acute problems, those which are impairing the homoeostatic process 


A severely ill patient whose vital resources or immune systems have been exhausted may fail to show 
tissue texture changes. Presence of new ones in appropriate places after treatment may be a good 
sign, not a treatment failure. 
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CONSEQUENCES OF IMMOBILITY AND BEDREST 
Pressure Sores 
Pneumonia 
Thromboembolism phenomenon 
Constipation 
Contractures 
Incontinence 


“The integral relationship of structure to function has been at the core of osteopathic medicine and is 
epitomized in the philosophy of geriatric medicine that has as its goal the maintenance of function” 
(Foundations of Osteopathic Medicine) 


INDICATIONS FOR OMT 

SOMATIC DYSFUNCTION DUE TO: 
MYOFASCIAL ETIOLOGIES 
ASYMMETRIES DUE TO: 

Kyphosis and lordosis 

Poor muscle tone due to deconditioning 

Repetitive motion injury 

Previous minor to major trauma 

Secondary effects of connective tissue disease 

Congenital anomalies 

Chronic cardiac or pulmonary disease, etc. 

Scoliosis 

Structural (Idiopathic, etc.) 

Postural (Leg length discrepancy, strains, etc.) 
RANGE OF MOTION asymmetries will be secondary to the above conditions 


TISSUE TEXTURE CHANGES are secondary to fibrotic change post trauma, metabolic change, or endocrine- 
immune complex conditions. 


ARTICULAR ETIOLOGY 
ASYMMETRY AND/OR REDUCTION IN INTERSEGMENTAL MOTION DUE TO: 

Degenerative disc disease 

Osteoarthritis 

Rheumatoid arthritis, etc. 

Congenital anomalies 

Trauma 

Osteoporosis 

OMT PRECAUTIONS 

SOFT-TISSUE TECHNIQUE PRECAUTIONS 


In acute strain, sprain, or dislocation, the compressive forces of particular technique may be too great for the 
osteoporotic skeleton. 


Local inflammation, infection, etc. 
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Vascular changes may predispose a patient to a TIA or CVA if positioning is too severe. 


Prone techniques may cause too much compression on osteoporotic or demineralized skeleton. If performed 
head position should be neutral. Geriatric patients do not tolerate chronic rotational positioning. 


MUSCLE ENERGY TECHNIQUE PRECAUTIONS 
Osteoporotic skeleton can predispose to avulsion if muscle contraction is too strong 


Valsalva effect if patient contracts too severely 


COUNTERSTRAIN TECHNIQUE PRECAUTIONS 

Hyper-positioning may cause neuroforaminal or vascular compromise 
Vestibular reaction may occur in cervical positioning 

Some positions may not be possible 


Not effective due to fibrotic changes 


HVLA TECHNIQUE PRECAUTIONS 
Osteoporosis 

Vascular changes 

Rheumatoid arthritis 

Osteoarthritis 

Instability 

Osteophytes 


Fusion 


LONG- AND SHORT-LEVERED TECHNIQUES 
LONG LEVER- more inherent motion and force, may stress myofascial system 


SHORT LEVER- less inherent motion and force, may cause too much compression depending on area 


SIDE-EFFECTS CAUSED BY: 
Altered reflexes, post-treatment 
Incorrect diagnosis 

Improper technique application 
Missed complicating factors 


Too vigorous technique in very ill patient 


MYOFASCIAL TECHNIQUES OF CHOICE 

Myofascial release indirect (preferred) 

uateral recumbent position for lumbar and thoracic areas 
Supine position for cervical, thoracic, and lumbar areas 


Sitting position for cervical and upper thoracic areas 
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HVLA TECHNIQUES OF CHOICE 

Long-lever lateral recumbent gapping for lumbar spine 

Thoracic spine, because of rib cage must be treated very gently, if at all, with HVLA! 
Short-lever for cervical spine 


May add minimal traction (gapping) 


COUNTERSTRAIN TECHNIQUE 


Most are relatively safe 


MUSCLE ENERGY TECHNIQUE 
Good for most indications 


Post-isometric effects can tone and stretch muscles 


CRANIOSACRAL TECHNIQUE 
May have less effect in the geriatric population 


Depending on circumstances, sacral technique should be performed with caution, e.g., retrolisthesis, severe 
fusion with degenerative disc and joint disease 


FACILITATED POSITIONAL RELEASE 
As long as positions are tolerated 


Perform with care in severe neuroforaminal encroachment 


ARTICULATORY TECHNIQUE 

Historically, the geriatric, osteopathic technique of choice 
Adds gentle motion to joints safely 

Adds stretch to muscle, tendon, ligaments, and fascia 


Also, has neural, lymphatic, and vascular effects 
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Chapter Twenty-Three 
OMT in the Geriatric and 
Acutely Ill Hospitalised Patient 


A 65-year-old patient has a diagnosis of right basilar lobar pneumonia. She complains of 
discomfort on the right at about the level of the tip of the scapula. Because of the probability of 
osteoporosis, you elect to treat her T7 N SRRL with indirect method inherent motion. With the 
patient supine in the hospital bed, you would approach her from the 


FOOWp 


left side elevating the right transverse process and pulling the vertebra toward you. 
right side elevating the left transverse process and pulling the vertebra toward you. 
left side elevating the left transverse process and pushing the vertebra away. 

right side pulling the spinous process toward you. 

left side pulling the spinous process toward you. 


Lymphatic pump treatment in a hospitalized patient is most useful for treating which of the 
following: 


HOOWS 


hypertension 
thrombophlebitis 
lymph stasis 
genu valgus 
indigestion 


A 45 year old alcoholic patient has been treated for esophageal varices and erosion. If you examine 
the patient’s musculoskeletal system, which of the following would most likely be associated with a 
viscerosomatic finding: 


HOO > 


Inflammation of third branch of Cranial V 

Midline, supraspinous ligament pain T2-FSRRR 

Paravertebral rubbery quality bilaterally T5-6, with T5-ESLRL and T7,ESRRR 
Pain at tip of the right twelfth rib with exhalation dysfunction 

“Rock-like” quality of paravertebral muscle, T12-L1 
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Chapter Twenty-Four 
Osteopathic Considerations in Psychiatry 


The osteopathic tenets state that the body is a unit made of body, mind and spirit. 


Several older studies showed evidence that dysautonomia (increased facilitation or hypersympathetic tone) 
may contribute to psychiatric disease. There was a finding of somatic dysfunction at C2 and T4 - T6. This 
data comes from a study of over a 1,000 patients. 


The CRI was found to be diminished in patients with schizophrenia, depression and other psychiatric 
conditions. Therefore, it is important to check sacral function as well as cranial function. 


The use of counterstrain, muscle energy, myofascial release, LAS, and counterstrain are useful in calming 
down the autonomic nervous system and calming down the patient. 


In patients who have had ECT, it has been recommended that patients be treated using cranial and sacral/ 
pelvic techniques the day following ECT. 


During any form of treatment, a patient may have a somatoemotional release. In other words, the patient 
may start crying, remember old trauma, become sad etc. This is also called tissue memory. Jung, the 
German psychiatrist, called the memories stored in the body character armor or body armor. 


In patients with a history of rape or sexual abuse, the pelvis and sacrum usually appears to be severely 
restricted. 


CONTRAINDICATIONS 


It is a relative contraindication to use OMT in a paranoid schizophrenic under poor control or suffering 
delusions. The patient with schizophrenia or delusions may interpret touch as a threat. 


In patients with a history of abuse, OMT may be perceived as a sexual advance or assault. 
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Chapter Twenty-Four Questions 
Osteopathic Considerations in Psychiatry 


Patient is a 24-year-old Caucasian male is schizophrenic and is currently having a psychotic 
episode. You would expect the rate of his cranial rhythmic impulse to be: 


6 per minute 

12 per minute 
18 per minute 
24 per minute 
30 per minute 


BOO e 


When touching a patient, which of the following is most important to realize: 


Eyes must be open when touching patient 

Patients have a right to integrity and inviolability 
Patients generally perceive touch as unpleasant 
Touch is a mono-dimensional perception 

Touching is not a normal part of human interaction 


BOOP 
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Answer Key 


References for the answers are abbreviated with the following texts. 
Crow - This text 


Foundations - Foundations for Osteopathic Medicine- Second Edition; Robert C. Ward Williams and Wilkins, 
Baltimore, MD 1997, 2004 


Greenman- Principles of Manual Medicine 3" Ed Lipincott Williams & Wilkins Philadelphia PA, 2003 
Guyton - Textbook of Medical Physiology Tenth Edition, Guyton and Hall W. B. Saunders, Philadelphia, 2000 


Harrison’s - Harrison’s Principles of Internal Medicine Kasper Braunwald, Fauci, Hauser, Longo, Jameson 16" 
Edition McGraw-Hill New York, 2004 


Hoppenfield — Physical Examination of the Spine and Extremities, Stanley Hoppenfield, Appleton-Century 
Crofts, Norwalk CT, 1976 


Moore - Clinically Oriented Anatomy, 4th Edition Keith L. Moore and Arthur F. Dalley, Lippincott, Williams and 
Wilkins Philadelphia, 1999 


DiGiovanna - An Osteopathic Approach to Diagnosis and Treatment Third Edition, Eileen DiGiovanna & 
Stanley Schiowitz, Lippincott-Raven Philadelphia, 2004 


Kuchera Systemic - Kuchera and Kuchera Osteopathic Considerations in Systemic Disease 2nd Edition 
revised, Greyden Press, 1994. 


Kuchera OPP - Kuchera and Kuchera Osteopathic Principles in Practice 2nd Edition revised, Greyden Press, 
1994. 


Sports Medicine - American College of Sports Medicine’s Essentials of Sports Medicine Robert E. Sallis Ferdy 
Massimino Mosby, 1996 
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Chapter Two - Osteopathic Principles 


MATCHING 


i ae 
Drray 


The body has the innate ability to self heal. 

When the normal function is disturbed and overtakes the body’s self maintenance devices, disease results 
The body is a unit and interrelated, so that the diaphragm powers venous and lymphatic flow. 

Chemicals in the body will affect the workings of the body because it is a single unit. 

Loss of bone mass in space travel is due to a lack of weight bearing on the bones, because structure and 
function are reciprocally related. 


CROW, PAGE 11 
DIGOVANNA, PAGE 10-15 
FOUNDATIONS, PAGES 5-12 


SINGLE ANSWER 


6. D 


B.C 


Bl. D 


The tenets of osteopathy or four principles which are part of question one. They are: The body is a unit; 
structure and function interrelated; the body possesses self-regulatory mechanisms, and rational treatment 
is based above the three principles. 


CROW, PAGE 11 
DIGOVANNA, PAGE 10-15 
FOUNDATIONS, PAGES 5-12 


An area that feels cool and appears with pallor most likely represents an area of chronic somatic 
dysfunction. 


CROW, PAGE 12-13 
DIGOVANNA, PAGE 16-17 


Muscle flaccidity is seen in chronic somatic dysfunction it relates to contracture of the muscle. 


CROW, PAGE 12-13 
DIGOVANNA, PAGE 16-17 


Joint play is defined as normal easy voluntary range of active motion of a synovial joint. 
FOUNDATIONS, PAGES 75-77 


Physiologic basis of somatic dysfunction includes vestibular system, visual system, proprioceptive system 
due to their influences on the body’s ability to compensate from somatic dysfunction. 


KUCHERA OPP, PAGE 334 


Variable resistance with constant contraction velocity throughout the range of motion would be labeled 
isokinetic training. 


CROW, PAGE 15 
DIGOVANNA, PAGE 82 


Dysfunctions that follow Fryette’s type I mechanics are group dysfunctions that are in the neutral position 
with side-bending and rotation occurring in opposite directions. 


CROW, PAGE 13 
DIGOVANNA, PAGE 20-21 


Fryette’s 1st physiologic law of motion describes the normal motions of the spinal cord, where a type I . 
dysfunction is a restriction or somatic dysfunction in the spinal cord that follows the first law of physiologic 


motion. 


CROW, PAGE 13 


DIGOVANNA, PAGE 20-21 
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175B. 


Type 1 is always two or more and rotate opposite each other. 


CROW, PAGE 13 
DIGIOVANNA, PAGE 20-21 


The Golgi tendon reflex relays information to the CNS regarding muscle tension. 

DIGIOVANNA, PAGE 44-45, 49 

The most reliable indicator of successful OMT at an articulating joint is increased range of motion. 
DIGIOVANNA, PAGE 94 

To be most effective, manipulative treatment must be properly applied and adequately dosed. 


CROW, PAGE 16-17 
FOUNDATIONS, PAGE 577 


MATCHING 


is Per, 
195 D 
207.8 


CROW, PAGE 15 
DIGIOVANNA, PAGE 74-77 
FOUNDATIONS, PAGES 84-85 


SINGLE ANSWER 


21.D T2-NRRSL. Remember Type 1 is always neutral mechanics. 


22.0 


23. D 


24. B 


25. B 


26. E 


CROW, PAGE 13 
DIGIOVANNA, PAGE 20-21 


According to the barrier concept, tone increases, resistance increases, compliance decreases as a segment 
approaches its physiologic barrier. 


CROW, PAGE 12 
FOUNDATIONS, PAGE 574-576 


Right paraspinal bogginess, T1-4. Somatic dysfunction is defined by TART. 


CROW, PAGE 11 
DIGIOVANNA, PAGE 16-17 
FOUNDATIONS, PAGE 566-569 


The restrictive or pathologic barrier in a documented somatic dysfunction is a limitation to movement 
between the physiologic barriers. 


CROW, PAGE 11 


DIGIOVANNA, PAGE 18-19 
FOUNDATIONS, PAGE 566-569 


Tobacco, sun exposure and, age reduce the facility to produce elastin. Cigarette smoke contains tobacco 
and therefore can break down elastin. 


DIGIOVANNA, PAGE 96 
Wolff’s law states that a change in function mandates a change in structure. 


CROW, PAGE 15 
FOUNDATIONS, PAGE 70 
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MATCHING 


27.D When there is tension on a muscle, and therefore on the tendon of that muscle, and it becomes extreme, it 


can have an inhibitory effect from the tendon organ. This causes the instantaneous relaxation of the entire 
muscle. 


DIGIOVANNA, PAGE 42 
GUYTON, PAGE 628 


28.C Rapid stretching of a muscle causes a reflex contraction of the skeletal muscles due to excitation of the 
muscle spindle. Slow stretch avoids the muscle spindle reflex. 


DIGIOVANNA, PAGE 40-46 
GUYTON, PAGE 625 


29.E Moist heat applied to muscle usually increases its elastic response to stretch as well as aiding in increasing 
circulation. 


DIGIOVANNA, PAGE 81 


30.A Skin drag is the sense of resistance to light traction applied to the skin. It is related to the quality of the 
tissues. 


DIGIOVANNA, PAGE 64-65 


31.C Rapid stretching of a muscle causes a reflex contraction of the skeletal muscles due to excitation of the 
muscle spindle. 


GUYTON, PAGE 625 
DIGIOVANNA, PAGE 42 


SINGLE ANSWER 
32. B Failure of calcium to accumulate in the sarcoplamic reticulum is one of the causes of pain. 
DIGIOVANNA, PAGE 49 


33. E The connective tissues of the body are innervated by small caliber, primary afferent fibers. These fibers are 
found throughout the fascias of the body. 


FOUNDATIONS, PAGE 52-54 


34. E This question is based on the ECOP view of what an osteopathic physician should be and the four 
osteopathic tenets. Ignoring this person goes against the first principle that the body is a unit, and the 
physician needs to recognize the environmental as well as internal stressors. 


CROW, PAGES 6-9 
DIGIOVANNA, PAGES 14-15 


5. A Using the TART pneumonic as a way of diagnosis for a somatic dysfunction, tenderness is the subjective 
finding because it is based on what your patients tell you, where the other findings are objective findings by 
you the physician. 


CROW, PAGE 11 


DIGIOVANNA, PAGE 16-20 
FOUNDATIONS, PAGE 568-569 
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Chapter Three - Principles of Osteopathic Techniques 
SINGLE ANSWER 


1.C All techniques for treating cervical dysfunctions with facilitated positional release (FPR) are begun with a 
slight flattening of the cervical lordosis. 


DIGIOVANNA, PAGES 150-151 
FOUNDATIONS, PAGE 1018 


2.B Facilitated positional release (FPR) involves shortening the muscle. 


DIGIOVANNA, PAGES 89-90 
FOUNDATIONS, PAGE 1018 


3.C During stage 6 of the Spencer technique you are trying increase internal rotation using external rotation. It 
is somewhat similar to the Yeagerson test. 


DIGIOVANNA, PAGES 444-446 
CROW, PAGE 175 
FOUNDATIONS, PAGE 696 


4.C Contraindications for using prone position for myofascial treatment include pregnancy. This could cause 
pressure on the vena cava causing problems to both mother and child. For more contraindications see 


DIGIOVANNA, PAGES 657-658 
5. A. Posterior Chapman’s points are usually treated with the exception of anterior tibial band points. 


CROW, PAGE 33 

DIGIOVANNA, PAGES 113-117 
KUCHERA, PAGES 200-201; 232-233 
FOUNDATIONS, PAGES 1052-1055 


6.D The Chapman’s point located on the Right, fifth (Sth) intercostal space corresponds to the liver 


CROW, PAGES 33 

DIGIOVANNA, PAGES 113-117 
KUCHERA, PAGES 200-201; 232-233 
FOUNDATIONS, PAGE 1052-1055 


7. A The Chapman’s point located on the right tip of the twelth (12) rib corresponds to the appendix. 


CROW, PAGE 33 

DIGIOVANNA, PAGES 113-117 
KUCHERA, PAGES 200-201; 232-233 
FOUNDATIONS, PAGE 1052-1055 


8.E When treating an OA F SrRI dysfunction using muscle, for the setup extend the patient’s head, side bend it 
to the left, and rotate it to the right. You always set up the opposite of the diagnosis. 


CROW, PAGES 45-46 
DIGIOVANNA, PAGES 143, 83-85 
FOUNDATIONS, PAGE 884 


9.C Muscle energy is an active technique usually involving an isometric contraction. 
CROW, PAGE 45-46 


DIGIOAVANNA, PAGES 143, 83-85 
FOUNDATIONS, PAGE 884 
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10.A Assessment of the technique and re-evaluation of the tissues is the final step in all good osteopathic 
manipulation including muscle energy.) 


CROW, PAGE 45-46 
DIGIOVANNA, PAGES 143, 83-85 
FOUNDATIONS, PAGE 884 


11.C_ Positioning a patient so that the tense tissues are placed into a lax state in combination with movement of 
the articulation into the freedom of motion (x,y,z axes), slight compression with translation, hold for 3-4 
seconds and relax, is a description of facilitated positional release technique. 


CROW, PAGE 40 
DIGIOVANNA, PAGES 89-90 


MATCHING 


12.C_ Prostatic cancer - Posterior lateral thigh 
13.D Ovarian cyst - Lateral pubic symphysis 
14. A _ Uterine polyps - Transverse process of L5 
15.B_ Vaginitis - Posterior Medial thigh 


CROW, PAGE 33 

DIGIOVANNA, PAGES 113-117 
KUCHERA, PAGES 232-233 
FOUNDATIONS, PAGES 1053-1054 


Match the technique with the most appropriate physiologic mechanism. An answer may be used once, more than 
once, or not at all. 


16.A Counterstrain places the injured tissues or spastic muscles at rest so that the gamma motor neurons of the 
muscle spindle can reset. 


CROW, PAGES 38-39 
DIGIOVANNA, PAGES 86-88 
FOUNDATIONS, 1003 


17. C Facilitated positional release releases all the tension on a joint by placing the body into a position of rest 
similar to counterstrain so that the muscle spindle resets, but it is done through the use of an activating 
force instead of using a time component. 


CROW, PAGE 40 
DIGIOVANNA, PAGES 89-90 
FOUNDATIONS, PAGE 1017 


18. D HVLA returns a joint restricted to its normal range of motion by taking it through the restrictive barrier with 
the use of a small force. 


CROW, PAGES 40-41 
DIGIOVANNA, PAGES 93-94 
FOUNDATIONS, PAGES 854-855 


9.B_ Post-isometric relaxation is one form of muscle energy uses isometric contraction where the agonist muscle 
is contracted while the origin and insertion remain the same. 


CROW, PAGES 45-46 
DIGIOVANNA, PAGES 83-84 
FOUNDATIONS, PAGE 882 


O.E Myofascial release is a technique directed at the muscle and fascia. The fascia is the matrix of the body that 
is changed through the use of this technique. A common effect of the changing fascial matrix is that of heat 


production. 


CROW, PAGES 47-48 
DIGIOVANNA, PAGES 95-102 
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SINGLE ANSWER 
21.B The patient must be in a position of comfort or ease. 


CROW, PAGES 47-48 
DIGIOVANNA, PAGES 95-102 
GREENMAN, PAGE 157 


22.C When astretching force is applied to a muscle, there is a simultaneous inhibition of that muscle’s 
antagonist. This describes reciprocal inhibition. 


CROW, PAGE 46 
DIGIOVANNA, PAGES 49-50 (Note in the 3"? Edition they incorrectly have this as reciprocal innervation) 
FOUNDATIONS, PAGE 883 


23.D Muscle energy is always direct because the doctor provides the force into the barrier. 


CROW, PAGES 47-48 
DIGIOVANNA, PAGES 49-50 
FOUNDATIONS, PAGE 881 


24.B Ina muscle energy technique, the patient is asked to push the body part being treated into the barrier of 
motion. 


CROW, PAGES 47-48 
DIGIOVANNA, PAGES 49-50 
FOUNDATIONS, PAGE 881 


25.E Quick force over a short distance describes the forces applied in an HVLA technique. 


FOUNDATIONS, PAGE 856 
GREENMAN, PAGE 50 


26.B_ The patient’s role in an HVLA technique is to totally relax. 
CROW, PAGES 40-41 
DIGIOVANNA, PAGE 93 
FOUNDATIONS, PAGE 856 
27.C Springing technique is another name for articulatory technique 
CROW, PAGES 31-32 
DIGIOVANNA, PAGES 93-94 
FOUNDATIONS, PAGE 834 
28.B_ Fracture or dislocation is an absolute indication to implement myofascial technique. 
CROW, PAGE 47 


29.A_ The primary effect of myofascial techniques is decreased oxygen demand on muscle. 


DIGIOVANNA, PAGES 95-96 
FOUNDATIONS, PAGE 819 


30.B_ Linear pull at either end of a muscle and directing a force perpendicular to the long axis of the muscle’s 
fibers are components of myofascial, soft tissue technique 


DIGIOVANNA, PAGES 95-99,139 
FOUNDATIONS, PAGE 823 
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31.B 


p2. A 


33. E 


34. B 


35. C 


36 E 


ae. 


o.D 


The thrust treatment (direction of force) for an occipital dysfunction (OA) described as FSLRR would involve 
minimal extension, sidebending right rotation left and cephalad traction. 


CROW, PAGE 40 
DIGIOVANNA, PAGE 161 
FOUNDATIONS, PAGE 857 


Myofascial release technique creates a softening within the fascia that is sometimes referred to as fascial 
creep. 


DIGIOVANNA, PAGE 99 
GREENMAN, PAGE 155 


Force is applied over short distances is a basic principle of HVLA. 


CROW, PAGE 44 
DIGIOVANNA, PAGE 93 
FOUNDATIONS, PAGE 856 


It is thought that the stimulation of Chapman’s reflex causes a localixed neuroendocrine release to the 
tissue. 


DIGIOVANNA, PAGES 113-114 
FOUNDATIONS, PAGE 1051 


In the seventh stage of the Spencer technique for the shoulder, abduction and internal rotation with elbow 
flexed is used. 


CROW, PAGE 32 
DIGIOVANNA, PAGES 444-446 
FOUNDATIONS, PAGE 836 


There is no muscle energy technique for this stage 


CROW, PAGE 32 
DIGIOVANNA, PAGES 444-446 
FOUNDATIONS, PAGES 836 


The Spencer techniques are designed to treat and prevent adhesive capsulitis. 
CROW, PAGE 32 

DIGIOVANNA, PAGES 444-446 

FOUNDATIONS, PAGE 836 


Reciprical inhibition is mainly used in an acute injury or when post-isometric relaxation techniques are too 
painful. 


CROW, PAGES 46-57 
DIGIOVANNA, PAGES 83-85 (45-46; Note reciprocal innervation should read reciprocal inhibition) 
FOUNDATIONS, PAGE 883 


In Type 2 somatic dysfunction using a muscle energy technique, reciprocical inhibition is the best choice. 


DIGIOVANNA, PAGES 44-45,83-84 
FOUNDATIONS, PAGE 815 
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Chapter Four - The Head 


Using a standard vault hold, the tip of your right index finger should contact a portion of the sphenoid. The 
long and ring fingers are on the temporal, and the little finger is on the occiput. 


DIGIOVANNA, PAGE 574 
FOUNDATIONS, PAGE 998 


The dura attached to the parietal bone is innervated by CN V1. 
MOORE, PAGE 883 


The cerebrospinal fluid is reabsorbed into the venous system via the arachnoid granulations through the 
superior sagittal sinus. 


DIGIOVANNA, PAGE 549 


The cartilage found in the foramen lacerum is the result of the incomplete ossification of the occiput, 
temporal, and sphenoid bones during endochondral bone formation. 


MOORE, PAGE 951 

The greater petrosal nerve passes through the foramen lacerum from posterior to anterior. 
MOORE, PAGE 951 

The jugular foramen is formed by the incomplete union of the occiput and temporal. 
MOORE, PAGE 841 

The temporal bone is a paired bone and thus undergoes internal rotation during extension. 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


The sphenoid is a midline bone and thus undergoes flexion in craniosacral flexion. 
CROW, PAGES 51-52 

DIGIOVANNA, PAGES 565-567 

FOUNDATIONS, PAGES 990-991 


In craniosacral flexion the base of the sacrum moves posteriorly and superiorly around a transverse axis at 
S2 due to the pull from the reciprocal tension membrane. 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


In craniosacral flexion the AP and vertical diameters are shortened due to the SBS movement and the 
coronal diameter is widened due to the external rotation of the paired bones. Think Ernie of Sesame Street! 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


There is only one sphenoid bone in the cranium, hence it is considered a midline bone and not paired. 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


Ze, 


12.D_ The frontal bone acts as a paired bone rotating externally under the influence of the sphenoid. The axis of 
rotation runs from the frontal eminence through the center of the orbital plane. The division of the frontal 
bone is at the metopic suture which remains patent in 10% of the population. 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


13.C Craniosacral extension includes internal rotation of ALL paired bones of the body, which includes the 
femur. 


CROW, PAGES 51-52 
DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGES 990-991 


MATCHING 


14.C The central nervous system has an inherent motility. 

15.E Cerebrospinal fluid fluctuates. 

16.B Dural membranes have mobility. 

17.A The cranial bones have sutures therefore have articular mobility. 
18.D The sacrum moves between the ilia. 


CROW, PAGES 34-36 

DIGIOVANNA, PAGES 349-564 

FOUNDATIONS, PAGES 986-990 
MATCHING 


19.D The maxillary nerve or the second division of the trigeminal nerve exits the cranium at the foramen 
rotundum. 


20.B The manidular nerve or the third division of the trigeminal nerve exits the cranium at the foramen ovale. 
21.A The glossopharyngeal nerve exits the cranium at the jugular foramen. 

22.A The vagus nerve exits the cranium at the jugular foramen. 

23. A The spinal accessory nerve exits the cranium at the jugular foramen. 


MOORE, PAGE 846 


24. A Psychiatric disorders decrease the rate of cranial rhythmic impulse or fluctuation of the CSF. Normal rate is 
considered 10-14 cycles per minute. 


CROW, PAGE 29 
FOUNDATIONS, PAGE 990 


45. C Acute febrile illness, or fever, is one of the causes of a rate increase in the cranial rhythmic impulse or 
fluctuation of the CSF. Normal rate is considered 10-14 cycles per minute. 


CROW, PAGE 29 
FOUNDATIONS, PAGE 991 


16.D Sexual development, growth, and bone maturity are all affected by hormones, which the pituitary presides 
over endocrine function. Any dysfunction in the sella turcica, which houses the pituitary gland, can lead to 
hormonal imbalances. 


MAGOUN, PAGE 119 


7.D The zygoma is a paired bone and in normal physiological craniosacral flexion, the sphenoid flexes and 
paired bones externally rotate. 


CROW, PAGES 51-52 


DIGIOVANNA, PAGES 565-567 
FOUNDATIONS, PAGE 990 
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28. A_ If the greater wings of the sphenoid deviate to the left, then the base of the sphenoid is shifted to the right in 
relation to the occiput. In naming a lateral strain it is named for the position of the base of the sphenoid in 
comparison to the occiput. It’s like turning a steering wheel. 


CROW, PAGES 53-54 
DIGIOVANNA, PAGES 567-571 
FOUNDATIONS, PAGE 992 


29.D_ The occiput and sphenoid move in the same direction therefore the fullness is on the same side. 


CROW, PAGES 53-54 
DIGIOVANNA, PAGES 567-571 
FOUNDATIONS, PAGE 992 


30.A Chronic fatigue is one of the factors that can decrease the rate of the cranial rhythmic impulse. 


CROW, PAGE 29 
FOUNDATIONS, PAGE 991 


31.D_ Lesions of temporal bone can often lead to focal infections and otitis media. In this case, cranial osteopathy 
would be most cost effective and non-invasive because at this stage, the child does not have another 
infection requiring the use of an antibiotic. The recurrence of the infections and speech problem related 
to cranial nerves passing in the vicinity and through the temporal bone, which makes one believe there 
is a lesion of the temporal bone. Thus the only treatment that deals with all the problems of the child in 
the most cost effective way, by addressing the underlying problem and not just the symptoms would be 
evaluation of osteopathy in the cranial field. 


CROW, PAGE 260 
DIGIOVANNA, PAGES 615-616 
MAGOUN, PAGE 153 


32.E The sympathetic innvervation of the head comes fromT1-T4. Also, tinnitus can be treated using the Muncie 
technique, and treatment of the temporal bone. 


CROW, PAGE 238 
DIGIOVANNA, PAGE 616 
FOUNDATIONS, PAGE 663 


CASE QUESTIONS 33- 36 


33.D_ It is theorized that the middle mengineal artery passes over the temporal bone, treatment of the 
temporal affects migraine headaches. Treatment is aimed at changing the tension on the tentorium. 
Magoun notes that the greater wing of the sphenoid is high on the side of migraine patients, so if he 
sphenoid was the only answer available and not temporal then choose that answer. 


FOUNDATIONS, PAGE 680 
34. A The facial nerve is most likely to play a role in the maintenance of this headache. 
FOUNDATIONS, PAGE 680 


35. B Current treatment for headache often indicates use of anti-inflammatory medication. Gastric bleeding and 
melena are some of the greatest risks. 


FOUNDATIONS, PAGE 531 


36. E The best place to start is the upper thoracic to first decrease sympathetic tone and open the thoracic 
inlet to allow fluids to drain from the head 


CROW, PAGES 311-312 
DIGIOVANNA, PAGES 508 and 607 
FOUNDATIONS, PAGE 405 
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37.D Craniosacral extension around a superior transverse sacral axis. 


CROW, PAGES 60-61 
DIGIOVANNA, PAGES 564, 567 
FOUNDATIONS, PAGE 991 
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Chapter Five - The Cervical Spine 


Placing the head in extension (slight extension is okay) can occlude the vertebrobasilar artery causing 
ischemia, etc. 


CROW, PAGES 34,65 
DIGIOVANNA, PAGE 161 
FOUNDATIONS, PAGE 856 


In cervical (C2-7) long-levered thrust technique (sidebending focus), the physician directs a thrust 
through the articular pillar with the meta-carpal-phalangeal joint contralaterally to the posteriorly rotated 
one. 


DIGIOVANNA, PAGE 163 (Alternative technique same as long-lever) 
FOUNDATIONS, PAGE 858 


When performing short-levered mobilization with impulse OMT in the C2-7 region, articular pillar body 
of the vertebra is used when treating the dysfunction. 


DIGIOVANNA, PAGE 162 
FOUNDATIONS, PAGE 858 


In performing a mobilization with impulse technique for a flexed, rotated right occiput, the operator 

extends minimally, rotates left, and sidebends right. Mobilization with impulse is the same as HVLA. 
While the term should not been seen on the board exam since it is not in the Glossary of Osteopathic 
terminology, it still makes it on the exam at times. This term is used by Philip Greenman DO, FAAO. 


DIGIOVANNA, PAGE 161 
GREENMAN, PAGES 220-227 


A patient presents with extreme loss of cervical motion or can move only the eyes on attempted active 
motion testing post MVA. Immediate complete cervical x-ray is the most appropriate since this is a 
trauma. IF the C-spine is clear, then you would use the oculocephalogyric reflex to treat. 


FOUNDATIONS, PAGE 883 


Cervical myelopathy should be suspected, refer to neurosurgeon. Just because there are OMM 
distractors doesn’t mean that the answer is necessarily OMT. Remember you are a physician, nota 
body worker. 


CROW, PAGE 72 
HARRISONS, PAGE 2444 


C3-translates well from left to right. If C3 translates left it rotates and sidebends right. 


CROW, PAGE 65 
DIGIOVANNA, PAGES 134-135 


To treat this patient with muscle energy, you position that segment into extension, rotation left, 
sidebending left 


CROW, PAGE 39 
DIGIOVANNA, PAGES 145-146 
FOUNDATIONS, PAGE 887 
GREENMAN, PAGE 222 


A diagnosis of A-A R, would be treated with muscle energy by placing the upper cervical spine into 
rotation right. 


DIGIOVANNA, PAGE 144 
FOUNDATIONS, PAGE 889 
GREENMAN, PAGE 216 
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10.E When treating an OA F SrRI dysfunction using muscle energy 
For the setup extend the patient’s head, side bend it to the left, and rotate it to the right 


DIGIOVANNA, PAGE 144 
FOUNDATIONS, PAGE 888 
GREENMAN, PAGE 218 
11. The cervical spine is divided into 2 functional areas the AA and C3-C7 
CROW, PAGE 63 
DIGIOVANNA, PAGE 125 
FOUNDATIONS, PAGE 685 
12.A The OA follows Type I like mechanics. 


CROW, PAGE 63 
FOUNDATIONS, PAGE 685 


13.C The primary motion of the AA is rotation. 
CROW, PAGE 64 
DIGIOVANNA, PAGES 125-126 
FOUNDATIONS, PAGE 684 
14.E The facets of the cervical spine generally face backwards upwards and medially. 
CROW, PAGE 14 
DIGIOVANNA, PAGES 125-128 
FOUNDATIONS, PAGE 684 
15.B Motion of the occipital-atlanto joint is predominately is flexion and extension. 
CROW, PAGE 63 
DIGIOVANNA, PAGE 125 
FOUNDATIONS, PAGES 686-687 


16 C Physiologic motion from C,-C, describes rotation and side bending to same sides 


CROW, PAGES 64-65 
DIGIOVANNA, PAGES 127-128 


17. B The motion of C,-C, vertebrae normally follows Type II like Fryette mechanics. 


CROW, PAGES 64-65 
FOUNDATIONS, PAGE 687 


8.E Somatic dysfunction of the sternocleidomastoid muscle is most likely to correlate with the A7c 
counterstrain points 


DIGIOVANNA, PAGE 147 
FOUNDATIONS, PAGE 1008 


9.B Normal range of motion of the cervical spine in rotation in one direction is 70-90 degrees 


GREENMAN, PAGE 30 


0. A The most important anatomical landmark for evaluating cervical somatic dysfunction between C2-7 is 
the articular process or pillar. 


DIGIOVANNA, PAGE 133 
FOUNDATIONS, PAGE 686 
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Myofascial release is best because the patient is still in an acute injury phase. If muscle energy, LAS, 
counterstrain or springing techniques were listed in the distractors they would have been correct as 
well. 


CROW, PAGE 67 
DIGIOVANNA, PAGE 171 
FOUNDATIONS, PAGE 524 


Problems with the viscera in a whiplash injury, where blunt trauma is not a factor, are mainly due to 
strained fascia. 


CROW, PAGES 67-69 
DIGIOVANNA, PAGES 171 
FOUNDATIONS, PAGE 521 


Whiplash is commonly used to describe an injury caused by acute hyperextension-hyperflexion of the 
cervical spine. Motor vehicle accidents are a common cause of such injuries. 


CROW, PAGES 67-69 
DIGIOVANNA, PAGE 171 
FOUNDATIONS, PAGE 521 


The severity of the injuries is directly related to the force of impact, which is determined by the size of 
the offending vehicle and the speed at the time of impact 


DIGIOVANNA, PAGES 170-171 


Properly adjusted head rests at the level of the occiput reduces hyperextension and recoil flexion. This 
greatly decreases the severity of the impact. 


CROW, PAGES 78-79 
DIGIOVANNA, PAGES 170-171 


Somatic dysfunction is named using the direction in which motion is freer. 


CROW, PAGES 15, 102-103 
DIGIOVANNA, PAGES 16-20, 371-372 


Whiplash is treated with heat and ice, analgesics, exercise and OMT. Initially, OMT treatment includes 
MFR, LAS, CS, Cranial, and Reciprocal Inhibition Muscle Energy. 


CROW, PAGES 78-79 


DIGIOVANNA, PAGES 170-171 
FOUNDATIONS, PAGE 524 


248 


0.B 


Chapter Six - Thoracic and Rib Cage 


The most likely position to treat an anterior upper thoracic spine tender point with counterstrain is 
with the patient supine, their head and upper torso resting on the physician’s knee so that the upper 
thoracic spine is flexed to the desired level. 


DIGIOVANNA, PAGES 379-381 
FOUNDATIONS, PAGE 1009 


You discontinued palpation of the tender point while you were positioning the patient. The patient was 
not completely relaxed throughout the treatment. 


DIGIOVANNA, PAGES 379-381 

FOUNDATIONS, PAGE 1009 

Raynaud’s phenomena is an occasional complication of thoracic outlet syndrome. 
FOUNDATIONS, PAGE 704 


The triangle formed by the anterior and medial scalene muscles and the first rib cause entrapment of 
neurovascular structures predisposing a patient to thoracic outlet syndrome. 


FOUNDATIONS, PAGE 446 
Adson test. 


CROW, PAGE 175 
FOUNDATIONS, PAGE 701 


Spurling’s test for narrowing of the cervical spinal canal. 


CROW, PAGE 76 
FOUNDATIONS, PAGE 443 


The inion, midline of the vertebrae, midline of sacrum, coccyx, midway between both medial malleoli 
are the landmarks in a anatomic plumb line. 


DIGIOVANNA, PAGES 55-56 
FOUNDATIONS, PAGE 1237 


Soft tissue, fascial release, and indirect OMT in addition to stretching the lumbosacral tissues with 
initiation of exercises to reduce lumbosacral angle and strengthen psoas and abdominal muscles. 


CROW, PAGES 103-104 
DIGIOVANNA, PAGES 55-58, 226-228 


You most likely to find a left stressed iliolumbar ligament because pelvic side shift will cause stress on 
the ligament causing tension on the spine. 


FOUNDATIONS, PAGE 782 
Treatments of the above dysfunctions will prevent early progression of degenerative joint disease. 
FOUNDATIONS, PAGE 782 


The spinous process of a vertebral body at the level of TS will be halfway between transverse process 
above and transverse process of segment below. 


CROW, PAGE 80 
FOUNDATIONS, PAGE 715 
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A force directed close to midline will best influence the thoracic at T1-T4. 


DIGIOVANNA, PAGES 370-373 
FOUNDATIONS, PAGE 715 


The right crus of the diaphragm has its origin from the third or fourth lumbar vertebra. 

MOORE, PAGES 291-292 

Increased lumbar lordosis has the most detrimental effect on diaphragmatic contraction. 
FOUNDATIONS, PAGE 453 

The respiratory diaphragm may become dysfunctional due to somatic dysfunction of ribs 6 to 12. If C3- 
C5 were present, it would have been correct because of the phrenic nerve. If I had put L1-L3, it would 
have been correct due to the influences of crurae. 

DIGIOVANNA, PAGE 366 

Ribs 6-12 and L1 to L3 should be treated first before attempting to manipulate the diaphragm. 


DIGIOVANNA, PAGE 404 


In sidebending right at T4, the tranverse process of T4 would be palpated as more prominent posteriorly on 
the right. 


DIGIOVANNA, PAGE 37 


As measured by the COBB method, the normal range of thoracic kyphosis is 0-10 degrees. 


FOUNDATIONS, PAGE 620 
KUCHERA OPP, PAGE 552 


Neutral dysfunction. 


FOUNDATIONS, PAGE 713 


MATCHING: 


Each answer may be used once, more than once, or not at all. 


Which segments will manifest the autonomic viscero-somatic reflexes associated with each diagnosis? 


20.B 
21-73 
PPS 
23. D 
24. A 


F1l-1T6 
TS-T9 
T10-T11 
T12-L2 
L3-L5 


Boawe 


Duodenal Ulcer 
Hepatitis 

Angina 

Cancer in Sigmoid Colon 
Maxillary Sinus infection 


CROW, PAGES 237, 239 


KUCHERA, PAGES 20-24, 26, 67, 107 
FOUNDATIONS, PAGES 705 
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SINGLE ANSWER 


25.E A tuberosity is not found on a typical rib. 
DIGIOVANNA, PAGE 363 
CROW, PAGE 83-84 
26. A _ An ‘inhalation rib’ is a dysfunction where the rib is ‘stuck down’. 
DIGIOVANNA, PAGE 374 
CROW, PAGE 85 
Ce AS Uternis. 
CROW, PAGE 238 
KUCHERA, PAGE 129 
28.C In relationship to the other thoracic vertebrae, the tip of the spinous process of T8 lies in the same plane as 
the transverse processes of T9. 
CROW, PAGE 80 
FOUNDATIONS, PAGE 715 
29.C Pump handle rib motion most dramatically increases A-P diameter . 
CROW, PAGE 84 
GREENMAN, PAGE 263 
30.B The superior articular facets of a thoracic vertebrae can be described as facing backward, upward, and 
laterally. 
CROW, PAGE 15 
FOUNDATIONS, PAGE 706 
31. A The major factor in the stability of the thoracic spine is the intact costal cage and costo-vertebral (costo- 
transverse) articulations 
FOUNDATIONS, PAGE 712 
MATCHING 
32-35 Match the manifestation of altered thoracic kyphosis to the appropriate level. 
32.B T1-T6 Photophobia, tachycardia, vertigo 
33.C T5-T9 Elevated blood sugar, heart burn 
34. A T10-T11 Elevated blood pressure, infertility 
35. D 1T12-L2 Premature ejaculation, PMS 
FOUNDATIONS, PAGE 705 
SINGLE ANSWER 
36.C A 32-yearold female presents to your office with a chief complaint of mid-back pain. On examination, you 


palpate a Type II dysfunction in the thoracic spine. This means you most likely found a segment that’s 
extended, rotated right, and sidebent right. 


FOUNDATIONS, PAGE 713 
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Chapter Seven - The Lumbar Spine 
90% of backache complaints are mechanical problems including somatic dysfunction. 
FOUNDATIONS, PAGE 744 
Spinal nerve roots are affected by their location within the spinal canal. Trauma to these nerve 
roots leads to radiculopathy. Extruding disks, fractured fragments, spinal and paraspinal tumors, 
degenerative changes in the vertebral elements, intraspinal ligaments, and frank avulsions can lead to 
spinal nerve root trauma. 
FOUNDATIONS, PAGES 490-491 
L1-L5 NS,R, 
DDIGIOVANNA, PAGE 227 
Hypertonic right psoas muscle. 
FOUNDATIONS, PAGES 747-748 
The spinous process is formed by the junction of the laminae. 
MOORE, PAGE 437 
The medullary cone of the spinal cord can terminate as high as T12, or as low as L3. 
MOORE, PAGE 477 
Always start with observation. You have the patient move first through the regional range of motion, 
which is active. Then you move the patient, which is passive for the patient. Finally, you do the 
intersegmental motion testing. 
DIGIOVANNA, PAGES 53-66 
The standing lumbar motion test which will usually give the most amount of movement is flexion. 
DIGIOVANNA, PAGE 305 
The orientation of the facets in the lumbar region most significantly permits flexion. 
MOORE, PAGE 576 
The orientation of the facets in the lumbar region most significantly limits rotation. 


MOORE, PAGE 576 


In the standing lumbar forward bending evaluation, the most important aspect for determining normal 
function is that the lumbar spinous processes appear to separate throughout flexion. 


DIGIOVANNA, PAGE 305 


Bowel or bladder incontinence is a surgical emergency in acute low back pain. Missing a cauda equina 
syndrome is malpractice. 


FOUNDATIONS, PAGE 744 


A patient complains of increased leg pain when coughing or sneezing. This would most likely indicate 
the presence of a herniated disc. 


DIGIOVANNA, PAGE 276-277 
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25.C 


One system of grading spondylolisthesis is based on a scale of I to IV. This system estimates the degree 
of forward slip of one vertebra over another. Grade II is classified as a slippage of 25-50%. 


FOUNDATIONS, PAGES 625-629 


The goal of osteopathic manipulative treatment in grade I and II spondylolisthesis is a reduction of the 
lumbar lordosis and somatic dysfunction. 


FOUNDATIONS, PAGES 625-629 


Of the patients with spondylolisthesis about half are asymptomatic and therefore radiographic findings 
can quantify spondylolisthesis from the lateral view. 


FOUNDATIONS, PAGES 625-629 

Cauda Equina syndrome is a weakness and paralysis of the lower extremities and possibly the 
sphincters of the bladder and rectum. This syndrome is caused by compression of the spinal cord and 
is a surgical emergency, therefore immediate neurological consult should be recommended. 
FOUNDATIONS, PAGE 744 

See explanation for question 17. 


FOUNDATIONS, PAGE 744 


The iliolumbar ligament is the first ligament to become tender when there is lumbosacral postural 
decompensation. 


FOUNDATIONS, PAGE 732 
The nerves of the lumbar plexus innervate and form in the psoas muscle. 
FOUNDATIONS, PAGE 734 


The supine position is more comfortable for a patient with acute psoas dysfunction because the spastic 
muscle causes flattening or a flexion of the lumbar lordosis. 


KUCHERA OPP, PAGES 481-490 
Psoas major-posterior longitudinal ligament. 


KUCHERA SYSTEMIC, PAGE 138 


Loss of the lumbar lordosis in this case suggests spondylitis. 

FOUNDATIONS, PAGE 491 

The presence of a fever in this patient strongly suggests vertebral osteomyelitis. Clinically, 
hematogenous osteomyelitis may manifest as an acute systemic illness with malaise, fever, chills, 


leukocytosis, and marked-to-intense throbbing pain over the affected region. 


COTRAN: ROBBINS PATHOLOGIC BASIS OF DISEASE, 6th ED., COPYRIGHT © 1999 W. B. Saunders 
Company, PAGE 1223 


Pain on percussion of the spinous process is indicative of metastatic cancer. 


FOUNDATIONS, PAGE 491 
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SINGLE ANSWER 


26.B None, in this case it is not appropriate to divulge anything more than a patient’s fitness to return to 
work. 


www.hhs.gov/ocr/hipaa 
27.E  Spondylolisthesis. 


CROW, PAGE 102 
FOUNDATIONS, PAGE 625-630 


28.B Spina Bifida Occulta. 


CROW, PAGE 105 
FOUNDATIONS, PAGES 596, 730 


29. C This is caused by a break in one of the vertebrae of your back. 
FOUNDATIONS, PAGES 625-630 

30.E Spondylolisthesis. 
FOUNDATIONS, PAGES 625-630 

31.E The goal is to balance the myofascial system is much as possible. 
FOUNDATIONS, PAGE 596 

MATCHING: 


Match the type of spondylolisthesis with the appropriate etiology. Each answer may be used once, more than once, 
or not at all. 


As Type-I 
B. Type-II 
Cc. Type-lIll 
Dd: Type-IV 
E. Type-V 


CPT Degenerative (arthritis) 

33. Dysplastic (congenital) 

34. Isthmic (pars interarticularis defect) 

Bo. Pathogenic (cancer) 

36. Traumatic (fracture other than at pars interarticularis) 


ANSWERS: 
SOA e 
33 A 
34.B 
chon | Ds 
elon) @) 
SINGLE ANSWER 
Sy idee ALS 
FOUNDATIONS, PAGE 506 
38.E. Lumbar Soft Tissue & Myofascial release techniques 


FOUNDATIONS, PAGE 825 


Zoe 


39.E. The person is bending from the waist. 
FOUNDATIONS, PAGE 738 


40.B Ina person with normal cervical and lumbar lordotic curves and a normal thoracic kyphosis, the 
lumbar spine will weight bear on the bodies. 


FOUNDATIONS, PAGE 729 

41.E In rotation, the motion is restricted toward right rotation and moves slightly in left rotation. 
FOUNDATIONS, PAGES 570-571 

42.C This is a dysfunction following Fryette’s type two mechanics, a single lesion named for the eases of 
motion. The segment therefore does not prefer to go into flexion, and in that position that rotational 


component would feel painful. 


FOUNDATIONS, PAGES 571-572 
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Chapter Eight - The Pelvis and Sacrum 


The sacrum rotates on an oblique axis in a sacral torsion that coincides with a somatic dysfunction at 
LS. The axis runs from the superior sulcus of the side its axis is named, to the opposite inferior lateral 
angle (ILA). 

FOUNDATIONS, PAGES 778-80 

The diagnosis is a right on right torsion. 

FOUNDATIONS, PAGE 780 

The diagnosis is a left on left torsion. 

FOUNDATIONS, PAGE 780 

L5 rotated to the right. The sacral sulcus was deep on the right and shallow on the left. The inferior 
lateral angles were posterior on the left and anterior on the right. The seated flexion test was positive on 
the right. Your diagnosis is a left on left sacral torsion. 

FOUNDATIONS, PAGE 780 

The pelvis is made up of four bones - the hip bones (2) sacrum and coccyx and their joints. 


MOORE, PAGE 333 


Pubic symphysis dysfunction can cause dysuria, as well as dyspareunia. SI joint dysfunction, such as 
osteoarthritis, can radiate to the hip. 


KUCHERA OPP, PAGES 395-397 


Oblique axes of the sacrum are named according to the side of the body toward which the superior end 
of the oblique axis is located. 


FOUNDATIONS, PAGES 778-779 


Forward bending causes the sacrotuberous ligaments to tighten, and sacral base to move anteriorly. 
Continuation of the bending causes the pelvis to move posteriorly. 


FOUNDATIONS, PAGE 768 


In a left superior innominate shear, the left innominate is superior or cephalad, and would show a 
positive left forward bending test because the PSIS on the left would be higher. 


FOUNDATIONS, PAGE 778 


In a right anterior innominate dysfunction the right ASIS is caudad while the right PSIS is cephalad. 
The right straight leg-raising test is either increased or decreases with this dysfunction. 


FOUNDATIONS, PAGE 777 


The key to the question is acute low back pain. Acute somatic dysfunction is a Type II somatic 
dysfunction. 


FOUNDATIONS, PAGES 286, 562, 738, 748 
Recommend immediate neurosurgical consultation due to cauda equina syndrome. 
FOUNDATIONS, PAGE 744 


Cauda equina syndrome. See questions above. 


256 


14. E The relationship between normal respiration and lumbosacral motion is most closely described by 
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26. E 


inhalation-lumbar curve decreases while sacral base moves backward. 

FOUNDATIONS, PAGE 768 

Referred pain patterns in the lumbar region can follow sacral and lower extremity referral patterns. The 
quadratus lumborum and iliolumbar combination would result in a pain pattern around the gluteal, 
tronchanteric, and inguinal region. 

FOUNDATIONS, PAGES 746-747 

With an innominate dysfunction, there is an antalgic gait that often accompanies the problem. 


FOUNDATIONS, PAGE 768 


In a left posterior innominate dysfunction, there is a left antalgic gait, a cephalad left ASIS and, 
decreases left sacroiliac motion. 


FOUNDATIONS, PAGE 777 


Sacroiliac joint dysfunction is best confirmed by prone passive intersegmental testing because it helps 
the physician determine which axis is involved and what portion of the sacroiliac joint is restricted. 


FOUNDATIONS, PAGE 772-776 
Since both SI joints are restricted you will get a false negative seated and standing flexion test. 
FOUNDATIONS, PAGE 773 


In a left superior innominate or pelvic shear, the left innominate is superior or cephalad which would 
include the two landmarks on the innominate the ischeal tuberosity and iliac crest. 


FOUNDATIONS, PAGE 778 

In a left posterior innominate dysfunction, straight leg raising is severely reduced and sacroiliac motion 
is restricted leading to an antalgic gait. The ASIS on the left is cephalad but the PSIS would by caudad, 
and there would be a positive left forward bending test. 

FOUNDATIONS, PAGE 777 

You have to know sacral diagnosis cold. 

FOUNDATIONS, PAGE 681 

The seated and standing flexion test only tell you the side of the dysfunction. 

FOUNDATIONS, PAGE 780 

In a physiologic torsion pattern the L5 rotates opposite of the sacral torsion. 

FOUNDATIONS, PAGE 780 


With lumbar somatic dysfunction, the patient is in the lateral recumbent position with the posteriorly 
rotated transverse process up. In this example, the patient would be placed in the left lateral recumbent 


position. 
FOUNDATIONS, PAGE 869 


Memorize the diagnostic algorithm. 


DIGIOVANNA, PAGE 321 
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29. 
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In a left on left torsion the findings would be as follows, the lumbar spring test would be negative, the 
left sacral sulcus is shallow and the right deep, the left ILA is posterior making the right ILA anterior. 


FOUNDATIONS, PAGE 780 

In a right on right torsion the findings would be as follows, the lumbar spring test would be negative, 
their would be a shallow right sulcus and a deep left sulcus, the right ILA posterior and the left ILA 
anterior. 


FOUNDATIONS, PAGE 780 


In the various models of sacral motion, the direction of motion is always named for the direction of 
which way the sacral base is moving which is also known as the sacral promontory (S1). 


FOUNDATIONS, PAGE 768 


Orientation of the superior facet joints in the coronal orientation may predispose it to lumbosacral 
instability. 


MOORE, PAGE 388 


CHICAGO (STRAHN MODEL) 


31.D Tissue texture abnormality associated with a Chicago posterior sacrum is palpated over inferior pole of the 
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joint. 
Posterior sacrum is usually located on the side of pelvic side shift. 


The confirmatory test for a Chicago posterior sacrum involves pushing the inferior portion of the sacrum in 
an anterior/superior direction and encountering resistance. 


A posterior sacrum is a form of an oblique axis dysfunction. 
Before treating a posterior sacrum, you should look for and treat psoas dysfunction, if found. 


When treating a posterior sacrum with trunk rotation, ilium thrust (smiley) technique, the best way to 
obtain and maintain proper sidebending is to position patient so their shoulder is in the center of the table. 


An anterior sacrum is on the compressed side of S.I. dysfunction. 


When using anterior sacrum technique (patient on side), the leg is dropped off the table. 
The ilium is pulled caudad, creating the proper sidebending at the S.I. joint. 


Your patient has a short left leg and experiences left sacroiliac discomfort when he does a lot of walking. 
your likely diagnosis is an anterior sacrum, left. 


Your patient has a tight right psoas. You would expect a pelvic side shift left. 
Your patient has pelvic side shift right. The most likely etiology is left psoas tension. 
The diagnosis is backward torsion, right on left. 


The diagnosis is a short left leg with anterior sacrum left. 


REFERENCES FOR QUESTIONS 31-43 


GAIT 


44, 


A 


FOUNDATIONS, PAGE 776, 779-80 ) 
OSTEOPATHIC DIAGNOSIS AND TECHNIQUE PROCEDURE 3" Ed.; William Walton, DO, ©1977; 
PAGES 187-193 


A gait where there is reeling and unsteadiness with a wide base and a tendency to fall toward the side 
of the lesion is best represented by the hemiplegic gait. 


MAGEE, PAGE 867 
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45. 


46. 


47. 


48. 


50. 
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52. 
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4. 


A shuffling gait is most associated with Parkinson’s disease. 


MAGEE, PAGE 867 
Pelvic tilt in the gait cycle will result from injury to the superior gluteal nerve. 


MOORE, PAGE 347 
MAGEE, PAGE 866 


Antalgic gait is characterized by a short stance phase and a rapidly executed swing phase. The patient 
is trying to avoid exerting pressure on the painful extremity. 


MAGEE, PAGE 864 


In elevated pelvis gait, there is an elevation of the pelvis on the swing side if the hip or knee has motion 
limitation. Extension ankylosis of the right hip would cause increased elevation and rotation of the 
right pelvis. 

MAGEE, PAGE 864 


In low back pain, you have what is called a psoatic limp due to the psoas spasm. The patient bends 
forward and toward the side of the dysfunction, but there is not pain when there is weight bearing. 


MAGEE, PAGE 868 


During the gait cycle, the hip joint goes through external to internal rotation from the beginning to the 
end of stance phase. 


MAGEE, PAGE 858 

Optimum posture suggests that there is a perfect distribution of the body mass around the center of 
gravity. Minimal energy expenditure from postural muscles can be accomplished when the compressive 
forces on the spinal disks are balanced by ligamentous tension. 

FOUNDATIONS, PAGE 603 

Pelvic mechanics occur about their axes of rotation in relation to gravitational line. The sacrum rotates 
anteriorly because weight bearing falls anterior to its S-2 axis. Innominates rotates posteriorly because 
weight bearing is posterior to femoral axes. 


FOUNDATIONS, PAGES 763, 767 


Functional orthotics have been documented to reduce or reverse lordosis and kyphosis, which are 
postural strains that manifest themselves in the sagittal plane. 


FOUNDATIONS, PAGE 622 
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Chapter Nine - The Upper Extremity 
Scapulothoracic joint. 
DIGIOVANNA, PAGE 411 
Apley’s distraction test 
DIGIOVANNA, PAGE 415 
KUCHERA, PAGE 337 
In this position, the wrist is in full extension. 
DIGIOVANNA, PAGE 426 
Triceps reflex. 
HOPPENFIELD, PAGE 122 
Phalen’s test 
DIGIOVANNA, PAGE 431 
A frozen shoulder is often a complication of diabetes. 
FOUNDATIONS, PAGE 703 


When, testing protraction and retraction, and rotation about a transverse axis your testing the 
scapulothoracic joint. 


HOPPENFIELD, PAGE 23 
Rotator cuff sprains and tears are tested by the drop arm test. 
HOPPENFIELD, PAGE 33 


Elevation, protraction, retraction and depression of the scapula take place primarily at the 
scapulothoracic joint. 


DIGIOVANNA, PAGE 410-411 


Myocardial infarction is one of the several metabolic problems that can cause adhesive capsulitis. 
Diabetes mellitus, chronic pulmonary disease, reflex sympathetic dystrophy. Tendonitis or bursitis of 
the muscles of the rotator cuff can also causes adhesive capsulitis. 


FOUNDATIONS, PAGE 703 


Impaired function of any joint of the arm produces compensatory changes in all other joints. The 
triceps and biceps insert on the scapula and therefore tensions in these muscles will not only affect the 
scapula but the elbow as well. 


FOUNDATIONS, PAGE 699 


Somatic dysfunction in the wrist is due to the slight gliding motions of the carpal bones on the radius 
as the wrist moves. Dysfunctions are not related to the gross motions of the wrist. Translation is the 
minor motion that produces dysfunctions in the wrist. 


FOUNDATIONS, PAGE 700 


Loss of sensation or ulnar paresthesias corresponds to the dermatome of C8 a lower cervical segment. 


DIGIOVANNA, PAGE 430-431 
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20. 


The definition of golfer’s elbow is epicondylitis with involvement of the medial epicondyle. The wrist 
flexors are also involved in this syndrome because they have their origins at the medial epicondyle. 


DIGIOVANNA, PAGE 465 

The deltoid muscle often shows a trigger point which is secondary to bursitis. 

HOPPENFIELD, PAGE 19 

Movement of the scapula towards the spine is called Retraction or Adduction. 

DIGIOVANNA, PAGE 412 

When the serratus anterior is paralyzed because of injury to the long thoracic nerve, the medial boarder 
of the scapula moves away from the thoracic wall. This winged scapula condition is exaggerated when a 
person leans on their hand or presses against a wall like in a push up. 

MOORE, PAGE 689 

See question 18. 

The long thoracic nerve arises from the posterior aspect of the ventral rami of Co;*Co;-anchC7- 


MOORE, PAGE 147, 708 


The Spencer technique is useful in cases of adhesive capsulitis, healed rotator cuff tears or following 
immobilization due to a fractured humerus because they increase the mobility of the joint. 


FOUNDATIONS, PAGE 696 
A dislocated glenohumeral joint is diagnosed by deltoid contour loss. 
HOPPENFIELD, PAGE 3-5 


Adhesive fibrosis and scarring between the inflamed articular capsule of the glenohumeral joint, rotator 
cuff, subacromial bursa, and deltoid usually cause adhesive capsulitis. 


DIGIOVANNA, PAGE 465 
FOUNDATIONS, PAGE 703 
MOORE, PAGE 795 


Anterior dislocation of the glenohumeral joint is caused by excessive extension and external rotation of 
the humerus. It is named for the direction the humerus moves, which in this case is inferoanteriorly. 


DIGIOVANNA, PAGE 464 
MOORE, PAGE 793-794 


X-ray, traction reduction of the dislocation 
SPORTS MEDICINE, PAGES 279-282 


The deltoid muscle is innervated by the axillary nerve, therefore; injury to this nerve would cause 
paralysis or flaccidity. 


MOORE, PAGES 713, 794 
Tennis elbow is also known as lateral epicondylitis, which is the result of overuse of the extensor group. 
FOUNDATIONS, PAGE 702 


The thenar eminence muscles are innervated by the recurrent branch of the median nerve. 


MOORE, PAGE 769 
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The Phalen’s test is designed to compress the median nerve while it runs beneath the flexor 
retinaculum. The test will elicit or reproduce symptoms if the median nerve is involved. 


FOUNDATIONS, PAGE 702 
The scaphoid is the most frequently broken bone of the wrist. 
MOORE, PAGES 674-675 


An anterior radial head is likely to result from a fall backward where the patient extends the arm 
posterior to break the fall. 


FOUNDATIONS, PAGES 699-700 
EMG/nerve conduction test most positively confirms nerve involvement in carpal tunnel syndrome. 
FOUNDATIONS, PAGE 702 


Cock-up wrist splint prevents collapse of the median nerve; direct myofascial release opens the canal, 
NSAIDS reduce inflammation, Vitamin B6 is a natural diuretic. 


FOUNDATIONS, PAGE 703 

Acromioclavicular joint is sprained when you fall on an outstretched arm. 

FOUNDATIONS, PAGE 696 

Laxity at the end of the range of motion at the wrists is likely to indicate a separation or tear. 
FOUNDATIONS, PAGE 497 

The somatic dysfunction most commonly found in a fallen backwards would be an anterior radial head. 
FOUNDATIONS, PAGE 700 


Passive motion normal, diffuse pain, and worse at night are all clues of visceral dysfunction. Localized 
pain is almost always musculoskeletal in nature. 


FOUNDATIONS, PAGE 1117 


This is the C4 dermatome pattern. In the cervical spine most of the time rotation and sidebending are 
to the same side. 


DIGIOVANNA, PAGE 127 
MOORE, PAGES 711-713 


Physical exam elicits decreased extension and flexion. The forearm appears relatively abducted in 
reference to the humerus. The next most common finding would be adduction positioning of right 
wrist/hand. 

FOUNDATIONS, PAGES 696-699 

Think of how the hand is placed when typing. It is in flexion. 

FOUNDATIONS, PAGE 700 

In the patient, you would expect the motion loss to be wrist extension. 

FOUNDATIONS, PAGE 700 


Long head of biceps. 


FOUNDATIONS, PAGES 696 and 850 
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Yergason’s test. 

FOUNDATIONS, PAGE 701 

Shoulder pain and a positive drop arm test is indicative of a rotator cuff tear. 
FOUNDATIONS, PAGE 701 


The axillary nerve supplies the deltoid and continues as the superior lateral cutaneous nerve, which 
supplies the skin over the inferior half of the deltoid. 


MOORE, PAGE 713 


During adduction of the ulna, the radius glides proximally and the wrist is pulled into a more abducted 
position. The interosseous membrane maintains functional symmetry and stability in the forearm while 
the proximal and distal radioulnar joints allow pivot action, permitting supination and pronation of the 
hand. If supination is restricted it could be the result of the limited adduction of the ulna through. 


FOUNDATIONS, PAGE 697 


The Tunnel of Guyon is formed by the ligament attaching the hook of the hamate and the pisiform. The 
ulnar nerve and artery pass through this tunnel. 


DIGIOVANNA, PAGE 427 
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CHAPTER TEN - THE LOWER EXTREMITY 


During flexion, the anterior cruciate ligament slides the femoral condyle forward, and during extension, 
the posterior cruciate ligament slides the femoral condyle posteriorly. 


DIGIOVANNA, PAGE 485 
The largest quadriceps femoris muscle is the vastus lateralis. 
DIGIOVANNA, PAGE 485 


When performing a Trendelenburg test, when the gluteal crease of the raised leg remains level or drops, 
it indicates a positive test. 


DIGIOVANNA, PAGES 480-481 


On standing, downward pelvic tilt on the pathologic side is a common diagnostic finding in psoatic 
dysfunction. 


FOUNDATIONS, PAGE 747-748 


The posterolateral surface of the greater trochanter is the correct location for the posterior lateral 
trochanteric tenderpoint. 


DIGIOVANNA, PAGE 514 


Matching: 


6.B 


13.D 


Dislocation - May involve major ligamentous and soft tissue disruption and may cause vascular and 
neurologic compromise. 


DIGIOVANNA, PAGES 464-465 
Sprains - Involve ligamentous injury and may or may not lead to joint instability. 
MAGEE, PAGE 24 


Bursitis Inflammation which may or may not have an infectious etiology, and may be caused by 
mechanical irritation. 


DIGIOVANNA, PAGE 464-465 


Tendinitis - Soft tissue inflammation usually due to repeated microtrauma with potential progression to 
capsulitis. 


DIGIOVANNA, PAGE 464-465 

Strains -Tendinous tears, ranging from first degree through third degree. 

MAGEE, PAGE 24 

Medial collateral ligament tear. 

DIGIOVANNA, PAGES 490-4921 

MRI 

SPORTS MEDICINE, PAGE 413 

The primary goal of OMT in a scolitic patient is to prevent progression of the spinal curve. 


DIGIOVANNA, PAGE 227 
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14. E Posterior proximal fibular head. 
FOUNDATIONS, PAGE 543, 794 


15.B_ Chronic somatic dysfunction secondary to degenerative discs would most likely exhibit findings of 
coolness, pallor, and atrophic tissue texture in a patient presenting to your office with leg pain and 
weakness. 


FOUNDATIONS, PAGE 562 

LG: Initial evaluation would most likely include AP and lateral X-rays of the right femur and hip 
SPORTS MEDICINE, PAGE 509 

17.C In this example the patient cannot bear any weight on the affected leg and is in severe pain, there 
would only be pain or limitation with tension on the extremity if it were a muscular or ligamentous 
problem. The nature of the injury should also be a clue as to the problem. Fractures of the femur are 


commonly intrascapular or extrascapular. 


GRIFFITH’S 5 MINUTE CLINICAL CONSULT; LIPPINCOTT, WILLIAMS AND WILKINS; 2005 PAGES 508- 
509 


18.C Fractures in the subcapital region should be treated with internal fixation in the hope that healing will 
occur. This is done by reduction and pin fixation. 


GRIFFITH’S 5 MINUTE CLINICAL CONSULT; LIPPINCOTT, WILLIAMS AND WILKINS; 2005 PAGES 508- 
509 


19.A_ Inversion sprains are the most common ankle injury. 
FOUNDATIONS, PAGE 543 


20.B The most commonly affected ligaments in this injury are anterior and posterior talofibular and 
calcaneofibular ligaments. 


FOUNDATIONS, PAGE 797 
21.D Plain x-ray is all that’s needed. 


SPORTS MEDICINE, PAGES 450-454 
FOUNDATIONS, PAGE 543 


22.E On the above study, the area(s) you pay closest attention to are the distal fibula and 5th metatarsal to 
rule out fracture. 


SPORTS MEDICINE, PAGE 452 


23.E The appropriate treatment for this patient is an air splint and crutches re-evaluate in 1 week. You want 
to get motion back into the joint. 


SPORTS MEDICINE, PAGE 452 
MATCHING 
24. A Talus and calcaneus - hindfoot 
25.C Navicular, cuboid and cuneiforms — midfoot 


26.E Metatarsals and phalanges - forefoot 


SPORTS MEDICINE, PAGE 447 
DIGIOVANNA, PAGE 499 
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27.D. The talus has no muscular or tendinous attachments, narrows posteriorly, has four articulating 
surfaces and is mostly covered by articular cartilage. 


MOORE, PAGE 638 
28.C. The fibula glides anteriorly with foot pronation. 


FOUNDATIONS, PAGES 797-798 
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Chapter Eleven - The Autonomic Nervous System 


TPA Decreased systemic vasoconstriction best describes an effect of adrenergic stimuli on the peripheral 
vasculature. 


FOUNDATIONS, PAGE 98 
DIGIOVANNA, PAGE 98 


2.D A somatic dysfunction of the following regions may present as a problem in the upper GI system is mid. 
to upper thoracic. 


FOUNDATIONS, PAGES 105-110 


3.B With regard to somatovisceral somatic dysfunctions, they tend to be describe as vague, deep and/or 
diffuse. 


KUCHERA SYSTEMIC, PAGE 188 
FOUNDATIONS, PAGE 1117 


4.B In treating a somatovisceral somatic dysfunction, the most appropriate goal of treatment should be 
normalizing autonomic function and lymphatic drainage. 


FOUNDATIONS, PAGE 1134 
S.B Esophageal disorders tend to be referred to which vertebral levels to T1-T6. 


FOUNDATIONS, PAGE 103-104 
KUCHERA SYSTEMIC, PAGE 188 


6.D. This is an example of Viscero-somatic reflex. 
DIGIOVANNA, PAGES 625-626 

fo 6B" “lo-07 
KUCHERA, PAGES 82, 192 

BA Celiac 


FOUNDATIONS, PAGE 401 
KUCHERA SYSTEMIC, PAGE 83 


9.A Joint motion is restricted and seems more fixed than the usual dysfunction. 
FOUNDATIONS, PAGE 1117 

10.B Chapman’s reflex areas feel tense and are about the size of a small bean. 
FOUNDATIONS, PAGE 1051 

1: Ovary 
FOUNDATIONS, PAGE 1053 


12.E_ A facilitated segment is defined as a segment in the body with a low threshold, hyperirritable, and being 
hyperresponsive. 


DIGIOVANNA, PAGES 46-47 
13.E  Viscerosomatic reflexes normally cause contraction of the small rotators. 
FOUNDATIONS, PAGES 1117 


14.D_ A facilitated segment is in a state of sub-threshold or partial excitation and therefore can not be 
classified as a normal neuronal environment. 


FOUNDATIONS, PAGE 1117 
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Chapter Twelve - The Lymphatic System 
Sinus Headache 
FOUNDATIONS, PAGE 380 
Right Shoulder 
FOUNDATIONS, PAGE 1058 
Pedal Pump Technique is considered a ‘central ‘lymphatic OMT technique. 
FOUNDATIONS, PAGE 381 
The lymph system does not have a central pump. 
DIGIOVANNA, PAGE 587 
Fascia provide the framework and pathways for the lymph vessels. 
FOUNDATIONS, PAGES 53, 1058 


Impaired drainage has been implicated in reduced collateral circulation and increased morbidity and 
mortality from ischemia and infection. 


FOUNDATIONS, PAGE 1061 

Lymph from the cisterna chyli flows into the LLD. 

FOUNDATIONS, PAGE 1058 

Lymph. 

FOUNDATIONS, PAGE 1126 

The deep lymphatic system drains directly into the cisterna chyli, which is located in the thorax. 
KUCHERA, PAGE 243 

Lymph stasis 

FOUNDATIONS, PAGE 1141 

Increased respiratory rate increases lymph flow. 


FOUNDATIONS, PAGE 1060 
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Chapter Thirteen - The Osteopathic Approach in EENT 
1.A Rib raising, thoracic inlet release, thoracic pump, OA release 
FOUNDATIONS, PAGES 380-381 
2A) The former rely heavily on ciliated cells, whereas the latter relies on gravity to move mucus. 
DDIGIOVANNA, PAGE 611 
3.C The sympathetic innervation to the sinuses arises from the upper thoracic area. 
FOUNDATIONS, PAGE 372 
4.D Evaluation of cranial motion by yourself or a cranial osteopathic physician. 
DIGIOVANNA, PAGES 615-616 
S.C The sphenopalatine ganglion (pytergopalantine ganglion) is the parasympathetic flow to the sinuses. 


FOUNDATIONS, PAGE 372 
KUCHERA SYSTEMIC, PAGE 28 


6.A. Trigeminal stimulation would be most appropriate for such a patient: 
DIGIOVANNA, PAGES 611-612 


7.B Diagnose as swimmer’s ear (otitis externa). In addition to standard medical therapy Auricular drainage 
would be most effective to treat this condition. 


FOUNDATIONS, PAGE 1072 


8.C Inflammation of the internal auditory meatus (Meniere’s disease) would cause vertigo, tinnitus, Bell’s 
palsy, and decreased salivation and taste. 


DIGIOVANNA, PAGE 616 
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Chapter Fourteen - Osteopathic Principles for the 


Treatment of Cardiovascular Disease 


MATCHING 
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T5-T6 anterior right pectoralis trigger point 
Altered gait 

Tietze syndrome 

Flattened thoracic curve 

Ventricular disease 


Supraventricular tachyarrhythmias 
Increased cardiac work by up to 300% 
Left-sided chest pain 
Tachyarrythmias 

C8 - T3 segmental distribution 


KUCHERA SYSTEMIC, PAGES 57-59 
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Potential effects of increased sympathetic activity include increased systole. 
KUCHERA, PAGE 554 

Increases heart rate 

KUCHERA SYSTEMIC, PAGE 55 


Direct excitation of the cardiac sympathetic nerves would cause increased blood pressure from systemic 
vasoconstriction 


KUCHERA SYSTEMIC, PAGE 54 


Due to the widespread distribution of the systemic nervous system, osteopathic treatments for 
hypertension should be directed to the entire spine. 


KUCHERA SYSTEMIC, PAGES 61-65 

Parasympathetic 

DIGIOVANNA, PAGES 627-628 

OMT to reduce upper thoracic facilitated segments, Erben’s reflex, Valsalva maneuver and treatment of 
OA-AA-C2 dysfunctions correcting posture and correction of trigger points in pectoralis and sternalis 
muscles as indicated in arrhythmias. 


KUCHERA SYSTEMIC, PAGE 67 


Immediate post MI patients should have the benefit of osteopathic manipulation applied using indirect 
inhibition. 


DIGIOVANNA, PAGES 624-627 


Based on this information, what is the probable cause of the edema is decreased left sided cardiac 
output. 


KUCHERA SYSTEMIC, PAGE 56 


Upon palpation of the patient, you would expect to notice a significant dysfunction at T2-4 on the left. 


KUCHERA SYSTEMIC, PAGE 59 
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15.C The anterior Chapman’s reflex for the myocardium is found at the second intercostal space adjacent to 
the sternum. 


KUCHERA SYSTEMIC, PAGE 232 


16.D Begin lifestyle modifications and OMT, then drug therapy in 3 months if patient remains 
hypertensive. 


KUCHERA SYSTEMIC, PAGES 61-63 
17.E Tissue texture change 


KUCHERA SYSTEMIC, PAGES 61-63 


18B. Cranial osteopathy is absolutely contraindicated with increased intracranial pressure and uncontrolled 
hypertension. 
GREENMAN, PAGES 186-187 


19.D_ Rib raising would be most useful adjunct in bringing blood pressure down. 


KUCHERA SYSTEMIC, PAGE 67 
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Chapter Fifteen - The Osteopathic Approach 
to the Pulmonary Patient 


T4ESrRr 

DIGIOVANNA, PAGE 618 

Hard, rubbery tissue texture in the paraspinal area 

DIGIOVANNA, PAGE 20 

Lymphatic pump 

DIGIOVANNA, PAGE 590 

They are frequently prescribed steroid medication and may be osteoporotic 
DIGIOVANNA, PAGE 620 

T2-T7 

DIGIOVANNA, PAGE 618 

Barrel-shaped chest in which the AP diameter is equal to the transverse diameter. 
DIGIOVANNA, PAGE 620 

The crura attaches to L1-2-3. Vertebrae serve as attachment for the crura of the abdominal diaphragm. 


FOUNDATIONS, PAGE 1132 
GREENMAN, PAGE 8 


Air trapping is the mechanism by which asthma causes flattening and poor excursion of the 
diaphragm. 


DIGIOVANNA, PAGES 619-620 

Consolidation, a localized infection of the lower lobe of the right lung would lead to a viscerosomatic 
reflex that would be found in the region of T1-T6 on the right side, due to the sympathetic innervation 
of the lungs by those segments. 


DIGIOVANNA, PAGE 618 


The use of rib-raising in this example would break up and free the secretions so that they can be 
expectorated more easily. This technique would be done before a lymphatic pump, which will then help 
bring up the broken secretions. 

FOUNDATIONS, PAGE 1137 


The sympathetic affect on the blood vessels of the body is vasoconstriction, which includes the lungs, 
while sympathetic affect on the bronchial tree is bronchodilation. 


FOUNDATIONS, PAGE 103 


Asthma affects the airways and is a result of overload from the parasympathetic nervous system, 
therefore treatment should be aimed at balancing the autonomic nervous system. 


DIGIOVANNA, PAGE 620 
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Chapter Sixteen - Osteopathic Considerations 
in the Gastroenterology Patient 


1.A OA-NSLRR. The vagus influences acid in the stomach. 
DIGIOVANNA, PAGE 631 


2.B An asymptomatic 40-year-old male presents for routine complete physical exam. During the 
examination, you note T8 ERS,. You should inquire about any gallbladder symptoms. 


FOUNDATIONS, PAGE 1126 
KUCHERA SYYSTEMIC, PAGE 82 


3.B Acute pancreatitis. 
KUCHERA SYSTEMIC, PAGES 90, 232 

4.B Duodenal ulcer. 
KUCHERA SYSTEMIC, PAGES 81-82 

S.A The most likely treatment for the above patient would be antacids, H2 blocker, circular soft tissue 
pressure of moderate intensity between the transverse processes of TS through TIO, rib-raising and 
ventral abdominal inhibition. 
KUCHERA SYSTEMIC, PAGES 81-82 

6.C TS-T9. 
KUCHERA SYSTEMIC, PAGES 81-82 


7.C In a 56-year-old male with a 10-year history of duodenal ulcer disease, you would expect to find 
somatic dysfunction at T5-9 and right-sided suboccipital tension. 


KUCHERA SYSTEMIC, PAGES 81-82 

8.E Mesenteric release. 
DIGIOVANNA, PAGES 603-604 

9.C Visceral pain can become severe enough to spill over to areas of corresponding somatic segmental 
distribution. Pain from cholecystitis, an inflammation of the gallbladder, will be found in the right 
suprascapular region. 


KUCHERA SYSTEMIC, PAGE 81 


10.C The gallbladder irritates the liver capsule which touches the diaphragm. The diaphragm is innervated 
by the phrenic nerve. 


KUCHERA SYSTEMIC, PAGE 81 

11.A The vagus nerve stimulation increases acid production. 
MOORE, PAGE 292 

12.C Stimulation of T5-T9 causes mucosal ischemia. 


FOUNDATIONS, PAGES 1118-1119 
KUCHERA SYSTEMIC, PAGE 192 


m.C, T8. 
KUCHERA SYSTEMIC, PAGE 192 
14. C Liver pump is contraindicated in cases of hepatic disease 


FOUNDATIONS, PAGES 1070-1071 
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Chapter Seventeen - Osteopathic Considerations 
in the Genitourinary System 

An increase in parasympathetic tone will have all of the following effects on the genitourinary system 

except impotence. 

KUCHERA SYSTEMIC, PAGE 134 

Sympathetic innervation to the kidneys and ureters comes from T,,-L, 

KUCHERA SYSTEMIC, PAGE 135 

Parasympathetic innervation to the kidneys and proximal ureters comes from the vagus nerve. 

KUCHERA SYSTEMIC, PAGE 133 


All of the following, except the vagus nerve, affect diaphragmatic motion, which is essential to 
lymphatic flow 


FOUNDATIONS, PAGES 1131-1132 
OA release. 
KUCHERA SYSTEMIC, PAGE 125 


Pubic symphysis dysfunction can cause dysuria, as well as dyspareunia. SI joint dysfunction, such as 
osteoarthritis, can radiate to the hip. 


KUCHERA OPP, PAGES 395-397 


Viscero-somatic reflex from nephrolithiasis will give you a rubbery texture in the muscle on palpation. 


KUCHERA SYSTEMIC, PAGES 223-225 
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Chapter Eighteen - An Osteopathic Approach to 


Diagnosis and Treatment of Rheumatological Disorders 
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Rheumatoid arthritis 
FOUNDATIONS, PAGE 856 
Maintain active motion of the joint 
DIGIOVANNA, PAGE 77 


Therapeutic strategies using counterstrain, FPR, and LAS are the same in adolescents through geriatric 
populations 


DIGIOVANNA, PAGE 598 

HVLA is relatively contraindicated with history of rheumatoid arthritis. 

FOUNDATIONS, PAGE 856 

Diskitis is inflammation of an intervertebral disk often related to infections. 

STEDMAN’S MEDICAL DICTIONARY, PAGE 508 

Degenerative disc disease results from mechanical stresses, hence the word degenerative. 
INSTUTUTE FOR CLINICAL SYSTEMS IMPROVEMENT (ICSI). DIAGNOSIS AND TREATMENT OF 
ADULT DEGENERATIVE JOINT DISEASE (DJD) OF THE KNEE. BLOOMINGTON (MN): INSTITUTE FOR 
CLINICAL SYSTEMS IMPROVEMENT (ICSI); 2004 Nov. 

Endometriosis is an ectopic occurrence of endometrial tissue, which is a visceral organ. 
STEDMAN’S MEDICAL DICTIONARY, PAGE 592 

Osteomyelitis is an inflammation of the bone marrow and adjacent bone. 


STEDMAN’s MEDICAL DICTIONARY, PAGE 1284 


Osteoporosis is a reduction in the quantity of bone. The balance between bone reabsorbtion and 
formation is disturbed by hormonal mechanisms. 


STEDMAN’S MEDICAL DICTIONARY, PAGE 1285 


Rheumatoid arthritis a generalized disease, which affects connective tissue and joints based on 
immunologic or rheumatoid factors. 


STEDMAN’S MEDICAL DICTIONARY, PAGE 149 

Spondylolysis is forward movement of a lumbar vertebral body on top of the one below it. 
STEDMAN’S MEDICAL DICTIONARY, PAGE 1678 

Morning stiffness is a hallmark sign in rheumatoid arthritis. 


KUCHERA SYSTEMIC, PAGE 164 
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Chapter Nineteen - Osteopathic Considerations 
in Neurology 


Inflammation of the internal auditory meatus (Meniere’s disease) would cause vertigo, tinnitus, Bell’s 
palsy, and decreased salivation and taste. (Osteopathic manipulative treatment and Meniere’s 
Syndrome, The AAO Journal, Vol.9 No3. Fall 1999, PAGES 21-30 ) Please note that questions for the 
Boards come from other sources than textbooks. 


The chief complaint of temporal bone lesions are deafness, dizziness, neuralgia, migraine, Bell’s palsy, 
tic douloureux, popping jaw, malocclusion, tinnitus, according to Magoun. Palpation of the temporal 
often shows deviation to the side of the externally rotated temporal bone. 

MAGOUN, HAROLD, OSTEOPATHY IN THE CRANIAL FIELD, THIRD EDITION: 1976; PAGE 153 


The temporal bone is most likely involved in Bell’s palsy due to the location of CN V. 


KUCHERA SYSTEMIC, PAGE 57 
FOUNDATIONS, PAGE 681-682 


The occipital pump or CV4- would most likely calm down the vertigo. 


DIGIOVANNA, PAGE 575 
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Chapter Twenty - Osteopathic Considerations 
in the OB/GYN Patient 


T12-L2 most specifically provides the sympathetic innervation to the uterus. 


KUCHERA SYSTEMIC, PAGE 193 
FOUNDATIONS, PAGES 410, 454 


Ovarian cysts have been most closely correlated with leg length discrepancy 
KUCHERA SYSTEMIC, PAGE 131 


The osteopathic treatment technique found most beneficial in treating the shortness of breath associated 
with the congestive stage of pregnancy is the pectoralis lift. 


ADD REFERENCE 


When utilizing OMT to overcome uterine inertia compression of the fourth ventricle (CV-4) would be most 
successful. 


ADD REFERENCE 


The ease with which this treatment effect was obtained may be due to the presence in this patient of 
increased levels of relaxin. 


FOUNDATIONS, PAGE 453 


The result of decreased diaphragmatic excursion with gestation is decreased fluid return to the thoracic 
region 


ADD REFERENCE 

OMT to relieve hypertonicity in the muscle 
FOUNDATIONS, PAGES 416-417 

Carpal tunnel syndrome 

FOUNDATIONS, PAGE 454 


Supine with leverage (rib-raising) is an ideal technique for a post-surgical patient because it can be 
easily accomplished in a hospital bed and it will normalize sympathetic activity. 


FOUNDATIONS, PAGES 406 & 1126 


The sympathetic innervation to the uterus is T10-L2. These are the segments that you will typically find 
pain and palpatory clues in relation to gynecological disorders. 


FOUNDATIONS, PAGES 410, 454 
KUCHERA SYSTEMIC, PAGE 193 


Sympathetic innervation for the uterus and cervix are at spinal cord level T10-L2 and therefore should 
raise concern if you are looking for viscerosomatic reflexes 


FOUNDATIONS, PAGES 410, 454 
KUCHERA SYSTEMIC, PAGE 193 


Fast dilation of the cervix is a parasympathetic phenomenon, which has its innervation of the cervix 
coming from $2-S4, the pelvic splanchnics. 


FOUNDATIONS, PAGE 413 
Ps a) 


13.B The hormone relaxin affects all the joints in the body and may give the window of 
opportunity to affect a chronic somatic dysfunction. 


FOUNDATIONS, PAGE 453 


14.C Pubic rami B/L (Chapman’s Reflex) T5-T9 and T10-L2 (viscerosomatic dysfunction) 


FOUNDATIONS, PAGE 456 


PATE s) 


Chapter Twenty One - Osteopathic Considerations 
in the Surgical Patient 


Rib-raising with paraspinal inhibition 

FOUNDATIONS, PAGE 406 

Vagus nerve 

FOUNDATIONS, PAGE 406 

Gentle pedal pump 

DIGIOVANNA, PAGE 663 

It will reduce sympathetic hypertonicity to the intestinal tract 


DIGIOVANNA, PAGE 663 
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Chapter Twenty Two - Osteopathic Considerations 
in the Treatment of Patients with Cancer 


1.D  Counterstrain. All the others are contraindications with cancer 


CROW, PAGES 223-224 


2.B The OA release will help calm the vagus nerve which then should help calm the nausea. 


CROW, PAGES 223-224 
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Chapter Twenty Three - OMT in the Geriatric and 
Acutely Ill Hospitalized Patient 


Right side pulling the spinous process toward you. 
FOUNDATIONS, PAGE 1136 
Lymphatic pump treatment in a hospitalized patient is most useful for treating lymph stasis 


FOUNDATIONS, PAGE 1123 


Viscerosomatic reflexes tend to cause tissues to have a rubbery quality to them.) Somatic dysfunctions 
pertaining to problems with the stomach and esophagus may manifest themselves in vertebral sections 
T2-T9. This is because these organs receive their sympathetic innervations from the spinal nerves of 
those segments. In this example, the peptic ulcer somatic dysfunction is typically found at T5-T7. 


KUCHERA SYSTEMIC, PAGE 223-225 
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1. 


Chapter Twenty Four - Osteopathic Considerations 
in Psychiatry 


Psychiatric disorders decrease the rate of cranial rhythmic impulse or fluctuation of the CSF. Normal 
rate is considered 10-14 cycles per minute 


FOUNDATIONS, PAGE 991 
When touching a patient, the following is most important to realize that patients have a right to 
integrity and inviolability. If you touch a patient without consent, it is considered assault and battery. 


MEDICOLEGAL ASPECTS OF INFORMED CONSENT A by Lois Margaret Nora MD, JD, Robert J. 
Benvenuti III MPA Neurologic Clinics Volume 16; Number 1; February 1998 
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Index 


abduction/external rotation test 125 
acceleration 56 


accessory movements 289 
acromioclavicular joint 119,129 
active motion 289 
active treatment LZ 
acute somatic dysfunction 14, 18 
adrenals 26, 165 
Adson’s test 125 
adduction/internal rotation test 125 
allopathy 289 
anatomic barrier 14 
angle 72, 149 
ankle 143,150, 151, 1535 15491559157, 
anterior iliac rotation 290 
anteroposterior rib axis 304 
Apley’s scratch test 125 
appendix 26, 169 
apprehension test 125 
artery supply, upper extremity 120 
articular pillar 55 
articulation 31753,.96, 119) 1202S; 12681078 

133, 147 
articulatory 2981309228 
articulatory pop 31 
articulatory technique 2510130228 
asthma 33, 186 
asymmetry 14, 17, 84, 98, 100, 226, 207 
arthritis, rheumatoid 226-227 
arthritis, osteo- 226-227 


atlanto-axial articulation 53 

autonomic nervous system 14, 16, 28, 

161-163, 176, 179,186, 197, 221 
16, 17, 28, 43, 44, 45, 46, 72, 
73, 82, 97, 100, 101, 102, 103 


axis 


axis of rib motion 304 
axis of sacral motion 306 
axoplasmic flow 290 
axoplasmic transport 290 


backward bending 53 
balanced ligamentous tension, (see ligamentous 
articular strain) 10, 17, 32, 62,85, 153 


barrier (motion barrier) 15$127 
Behavioral Model 11 
batwing deformity 21 
bind 291 
biomechanics 71, 127, 149,155 


birth trauma 28 
bladder 26, 82, 83, 84, 164, 197 
body unity 291 
boggy 14 


bones, carpal 
brachial plexus 


1197 120})13 1a 
) 2s et bs | 


Braggard’s test 82 
bucket handle rib motion 72,291 
C3- C7 cervical segments 54 
C3- C7 cervical facets 54 
C3- C7 motion testing 55 
C3- C7 somatic dysfunction 54 
caliper rib motion A291 
cancer 18333; 2212222 
cardiovascular disease 179-181 
caudad 45, 54, 72, 98, 99, 100, 106 
caught in inhalation 291 
cephalad 43, 54, 70, 98, 99, 100 
cephalad pubic dysfunction 291 
cerebrospinal fluid, fluctuation 28 
cervical, anatomy 53, 54 
cervical motion 55758 
cervical spine, degeneration 59, 60 
cervical spine, radiculopathy 59, 61 
Chapman’s reflex 10, 26716 Tis 
chest pain 180 
chronic somatic dysfunction 14,218 
circumduction 256119, 1838147 
colon 26, 164, 191 
combined technique 294 
combined treatment 209 
COMLEX 558,39 HGS 
COMLEX Level 1 6 
COMLEX Level 2 OM? 
COMLEX Level 3 ip 
COMLEX Physical Exam 8 
common compensatory pattern 35 
compensatory fascial patterns a5 
concentric contraction 16 


16, 31, 83, 84, 226 
180-181 


congenital anomalies 
congestive heart failure 


contraction 14, 16, 17, 25, 27, 34, 35, 46, 156, 

L61, 1653174201299} 
contracture 292 
COPD 330187 
core link 292 
coronal plane 69, 81, 97 
costal dysfunction 292 
counternutation 28, 43, 101 
counterstrain 29, 30, 36, 58, 62, 83865287153 
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cranial nerves 
cranial rhythmic impulse 
cranial technique 
craniosacral extension 
craniosacral flexion 
craniosacral mechanism 
CV-4 

Dalrymple treatment 
decompensation 
degenerative disc disease 
dental trauma 
dermatome 

diagnostic palpation 
diagonal axis 

direct method 

direct treatment 

drag 

drop arm test 
Dupuytren’s contracture 
dynamic motion 
dysmenorrhea 

ease 

easy normal 

eccentric contraction 
effleurage 

elastic barrier 

elastic deformation 
elasticity 


60, 170, 174, 175, 206, 208-209 fibula 


27, 29,32 flexion 


143, 153, 154 


15, 16, 25, 28, 29, 31, 43-45, 54, 55,56, 


10827 70, 81,83, 87, 98-106, 119, 121, 1237123, 


44,45, 101 
43,44,101 foot 
27 forward bending 
18, 29, 163, 180, 206, 212 frontal plane 
33,037 FRS 
292 Fryette’s laws 
201,226 FSR 294 


28 functional positional release 


61, 82, 120, 144,180 gait cycle 
14,57, 143 Galbreah treatment 
292 gastroenterology 


32,131 genitourinary system 
17, 18, 28, 31,152 geriatric patients, OMT in 


292 glenohumeral joint 
125 gravitational line 
292 guiding 


101,102 gynecological dysfunction 


213 habituation 
15, 29, 30,81 head, anatomy 
30 headaches 
16 headache, migraine 
170, 181 headache, sinus 
291 headache, tension 
293 Head’s law 
293 health 


elbow 25, 59, 119, 123, 124, 125, 127,131, hepatic pump 


enthesitis 


EENT, osteopathic approach 


ERS 
esophageal disorders 
exaggeration technique 
exhalation rib 
extension 


extrinsic corrective forces 


facet asymmetry 
facet symmetry 
facet tropism 


facilitated positional release 


facilitated segment 
facilitation 

fascial patterns 

fascial release technique 
fascial unwinding 


128, 144, 146, 147, 148, 149, 150,151 HVLA 


132, 133, 149 herniated disc, cervical 
293 herniated disc, lumbar 


173-174 hip bone 
293 hip drop test 
192 homeostasis 


293 homeostatic mechanism 


73 hospitalized patient 


129, 131, 133, 145, 147-151, 153, 154, 212 


82, 108, 144, 149-156 
98 

294 

294 

15, 53, 69, 70 


31 

96, 102 

173 

191-196 
197-198 

18, 225-228 
119, 125-12 75129 
295 

295 

213 

295 

27, 28, 43, 46 
28, 55, 60, 175, 205-207 
205; 221 

207 

206 

297 

5-9, 11 

295 

55 

82-83 

147 

82 

lf 21a 
295 

225 


10$11£47£18525a31, 35, 55, 59, 62, 74,0838 


293 SISS8 HOSS ISS 220T, 206, 22, 216, 2270 228 


293 hypertension 
293 hypertonicity 
87 hysterectomy 
17, 62, 87,228 iliosacral motion 
10, 161, 175, 206, 217 indirect treatment 
161, 181, 207, 231 inferior ilium 
35 inferior lateral angle 
201 of the sacrum 
35 inferior pubis 


femur 81, 101, 143, 145, 146, 147, 149, 150, 154 inhalation rib 


Ferguson’s angle 
fibromyalgia 


82 inherent motion 
201 ileus, post-operative 
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7, 180, 181, 198 
162 
21g 

98 
Waa 
295 


205 

295 

73 

9, 101, 22a 
218 


innominate 34, 97-100, 108, 1437°15452119212 
innominate bone 97, 98, 143, 147 
innominate dysfunction 97-99 
intersegmental motion 572226 


intervertebral foramina narrowing 60 
irritable bowel syndrome 
isokinetic exercise 

isolytic contraction 16 


isometric contraction 16.:17,. 25934 
isotonic contraction 16-17 
junctional region 296 
kidney 82, 97, 165,197 
kinesthesia 297 
kinesthetic 108 
kinetics 297 
klapping 2o7 
kneading 297% 
knee 10, 82, 143-145, 147-153, 213 
kyphoscoliosis 297 
kyphosis 85, 226 
kyphotic 30 
Lasegue’s tests 182 
lateral flexed 297 
lateral masses 297 
lateral strain 46 
law 297 
lesioned components 297 
ligamentous articular strain 1058 7232" 625858153 
lordosis 21 ISD 1OR296 
lordotic 31 


74, 82, 83, 85, 97, 198, 211, 212 
15, 18, 81-83, 144, 153, 212, 228 


low back pain 
lumbar spine 


lumbarization 16, 84, 87, 88 
lumbolumbar lordotic angle 297, 
lumbosacral angle 82, 108 
lumbosacral lordotic angle 2979 
lumbosacral spring test 99, 103-105 
lymphatic drainage 1124 
lymphatic techniques 18, 83, 180, 207, 

27, 225 
mandibular drainage 172 


manipulation precautions 625226, 22% 
manual medicine 300 
mechanoreceptor 297, 
Metabolic Model 10-11 
membranous articular strain 297 
membranous balance 297 
menicus 148-151 
mesenteric release technique 192 
middle transverse axis 297 


mid-heel line 298 
mid-malleolar line 298 
motion 7, 10; 13-16, 25, 27,-31 2844353434 @ 
53-58, 60, 69, 70-73, 81, 82, 87, 88, 98-102, 119, 125: 
126,127, 129, 130-133, 143,148} 150)41519153% 154, 
173, 185, 186, 205, 207, 2125913972 Gom 

motion barrier 153197; 
muscle energy 11, 17, 25, 34, 58, 62, 73, 83, 87, 88, 
LOZerOMR 147, 153,206, 212, 2228227 geo ay 


muscle testing, upper extremity 121 
muscles, arm 122 
muscles, forearm 123 
muscles, lower extremity 146-147 


myelopathy, cervical spondylolytic 61 
myocardial infarction, acute 16251792180 
myofascial release treatment 10, [7 B0R3 VBS.363 

58, 62, 87, 88, 1087153920 931 


myofascial technique 17730395 
myofascial trigger point 36, 144, 152, 180, 227 
myotome 298 
Neurologic Model 10, 11 
nervous system, 
parasympathetic L631 87e2r3 
sympathetic 163, 181 
neurology 205 
neurotrophicity 298 
neurotrophy 298 
neutral 15, 25, 30, 34, 53, 54, 81, 103, 104 
nociceptor 299 
non-neutral 15, 53, 54, 1031049227 
normalization 299 
NSR 299 
nutation 28, 43, 44, 101 
OB-GYN, 67-21 
oblique axes of the sacrum 82, 97, 102, 103; 104 
occipital atlantal articulation 53 
OMM ORO 
OMT 862 
ONM 299 
OP&P 299 
osteopathic lesion 299 
osteopathic manipulative medicine 221 
osteopathic manipulative treatment 9, 17, 58, 84, 88, 
217 
osteopathic principles Rd Pas arte oe hye! Gh 
osteopathy 10, 27, 184 
osteopathy in the cranial field 27 
otitis media 53775 
painful arc test 125 
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palpation 13, 14, 46, 56, 143 
palpatory diagnosis 151 
palpatory skills 301 
pancreatitis 12 
passive motion 73 29 
passive treatment Ly 
pathologic barrier 13 
patella 150, 152 
patient cooperation 34 
pedal pump 33 JO 21218 
pelvic bone 143 
pelvic declination 301 
pelvic index 301 
pelvic rock test 98 
pelvic rotation 302 
pelvic sideshift 302 
pelvic unleveling 302 
pelvis 33,56, 81, 97, 98910041085156.2163; 

169, 211-213, 231 
peptic ulcer 192 
percussion vibrator technique 302 
peripheral vascular disease 181 
physiologic barrier 13-14 
physiologic motion 28, 45, 53, 69 
physiologic motion of the spine 15; 33269400 
plagiocephaly 302 
plane 15, 16, 46, 53, 54, 69, 81,.87,97 4133 
plastic deformation 302 
plasticity 302 
pneummonia 15, 162,185, 2192262229 
post-isometric relaxation 34, 58 
posterior component 303 
posterior translated sacrum 308 
postural balance 303 
posture 9419. 712130201 
primary machinery of life 303 
primary respiratory mechanism 26-28, 45 
prime mover 303 
prolotherapy 303 
pronation 119, 152-155 
proprioception Fle 32 
proprioceptor 303 
prostate 26, 82, 198 
psoas syndrome 303 
pubic abduction 303 
pubic adduction 303 
pubic bone 303 
pubic compression 303 
pubic dysfunctions 100 
pubic gapping 100 


pubic symphysis 96-98, 100,212 
pulmonary patient, 185-187 
pump handle rib motion ea 
radiculopathy, cervical 59, 61 
Raynaud’s Disease 181 
reciprocal inhibition 25, 34, 58 
reciprocal tension membrane 28, 205 
red reflex 304 
reflex 10, 26, 34, 56,:57:6083>SGnizas 

122, 130, 144, 161, 162, 173, 179, 

180p181, 185, 2079221 J225y228 
region 304 
regional extension 304 
regional flexion 294 
resilience 304 
Respiratory-Circulation Model 10 
respiratory axis of the sacrum 28, 43, 44 
respiratory cooperation 23 
respiratory extension et 
respiratory flexion 43 
restriction 15,17, 31, 3459765308 


100, 194, 205, 213 


restrictive barrier 13, 17, 25931334535 


retrolisthesis 87 
rheumatologic disorders 201 
ribs 69-73, 120, 185, 186, 206 
rib dysfunction 14,57, 733s 
rib motion q2 
rib raising 11, 25, 26, 163, 170, 186, 192) 24g 
ropiness 57 
rotation 13, 15, 16, 25, 26, 31, 43-46, 53-56, 62, 


70, 72, 81-83, 87, 97-100, 102, 103, 106, 109, 
119, 125-129, 131, 144-151, 153, 155, 227 


rotation dysfunction of the sacrum 305 
rotation of sacrum 305 
rotation of vertebra 305 
rotator cuff muscles 126 
rule of threes 69 
sacral 28, 43, 44, 82, 87, 97-107, 145, 162, 


163, 181, 187, 2039211 212s 22 sae ae 
43, 44, 74, 75, 82, 84, 99, 101, 102, 
105, 108, 1127, 187, 212 


sacral base 


sacral base declination 
(sacral base unleveling) 
sacral extension 

sacral flexion 


74, 108, 127 
45, 102, 104, 105 
43, 102, 104-106 


sacral motion axis 306 
sacral shear 104 
sacral somatic dysfunction 98,0102 


sacral sulcus 98, 103-105 
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sacral torsion 103, 106 
sacralization 16, 84, 87, 88 
sacrum D2 2 6n49-45,.57;, 82, 87, 97, 98, 

IO TLOS 107 108 014515 4e187 9205, 211. 212 931 
sagittal plane 16, 81, 87, 97 
scan 85, 201 
scapulothoracic joint 119 
scaphocephaly 308 
sclerotherapy 308 
sclerotomal pain 309 
sclerotome 309 
scoliosis 16274,786; 127991 802212.9225,226 
screen 71, 73, 148 
seated flexion test 98, 99, 102, 105 
segment Lele 283 eA t oy 


69, 74, 95, 101, 161, 163 


segmental diagnosis 310 
segmental motion 310 
sensitization 310 
shear 97, 100 
Sherrington’s law 161 
shoulder Pe 20, UU vale ie 125 

126127 49129:913 091319 133162 
sidebending 46 
sidebending/rotation 46 
sidebent Tila kay 
skin drag 310 


soft tissue technique Seyi he O. 2200 
somatic dysfunction 13-17, 25, 28, 30-32, 45, 54, 56, 
3. 14a 83 299 102120" 1218309131: 133, 
144, 147, 148, 153, 155, 161, 162, 173, 174, 179-181, 
1S oA Zl el7, 208, 212, 213, 216, 217; 218 
somatic dysfuction, acute 14 


somatic dysfunction, chronic 14, 218 
somatic dysfunction, secondary 14, 225 
somatogenic 310 
somato-somatic reflex 161 
somato-visceral reflex 162, 179, 206 


spasm 14, 34, 35, 56, 57, 60, 72, 
83, 144, 185, 191, 197, 206 
Speed’s test 123 
Spencer techniques 17, 25926,2130 
sphenobasilar synchondrosis 28, 45 
sphenopalatine ganglion 207 
Sphinx test 99, 103-106 
spina bifida 74, 84, 85 
Spinal Mechanics, (See Fryette’s Laws, 
spinal motion) 15995509; 70 
splenic pump 170 
spondylitis oii 


spondylolisthesis 7, 85-87, 211 
spondylolysis 86 
spondylosis 31, 59, 61 


sprain, see also strain 18, 56, 82, 83, 8590208 


131, 133, 1507153,.1545ae 


spring test 99, 103-106 
springing technique 25,99 
Spurling’s compression test 55 
standing flexion test 98, 100, 105 
STAR 312 
sternoclavicular joint 26, 119 
A.T. Still, MD 161, 312 
still point 29932933 
straight leg raising (SLR) test 82, 83 


strain LOR16. 17929832545 "4645685 7902. 
$278385#153 211 52129226 


strain, ankle 56 


strain, cervical 56, 211 
strain, elbow 131 
strain, lumbar 82, 83 
strain, shoulder 129, 131 
strain, wrist 13] 
stretching 26, 34, 88, 152, 155 
stringiness 26 
structural examination FAL DAL: 
subluxation 55, 56, 58, 129 
superior innominate 100 
superior pubic shear 97,100 
superior transverse axis 102 


supination 11921258153 
supine 5539825 87,98, 21493 150 M18602 129907 
surgery 6, 7, 33;'60, 61974; 83285; 

143, 155, 156, 217 
surgery, cervical 60 
Sutherland fulcrum 312 
symmetry P2534 
symphyseal shear 312 
tapotement 312 
TART 14 
technique 17218225926 92923 1; 33-36883 887" 


1305163, 1731S 0220 21252 ka 95-228 


tender points 2983 001532174,2015208 
tenderness 14, 36, 57, 100, 156, 194, 207, 211 
terminal barrier 312 
thoracic aperture She 


Sales Gola Oe 
L721735192¢ 207-2 
thoracic pump 185, 186, 207, 222 
thorax 69, 119, 169 
thrust 31 


thoracic inlet 
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tissue texture abnormality 312 


tonus 312 
torsion 45, 46, 97, 99, 102, 103, 104, 106, 154 
traction 25532 B54 52 Sins 

130915518051 870228 
transitional region 313 
transitional segment 54 
transitional vertebrae 313 
translated sacrum (anterior, posterior) 306, 308 
translation 55 
translatory motion 313 
transverse axis 72, 97, 101, 102, 104, 119 
transverse plane 302 
treatment 9, 11, 13, 16-18, 27, 28, 30-32, 35, 36, 


56, 58, 71, 74, 83, 84, 86, 87, 88, 108, 130-133, 152, 
15A91558156)162 051 738174, 175, 179, 181, 185, 
187,222, 225342274231 


trigger point 36, 153, 180 
trophic 14, 16 
trophicity 313 
trophotropic a8 
uncommon compensatory pattern 35 
uncompensated fascial pattern 35 
velocity Sik3 
venous supply, upper extremity 120 
ventral techniques 313 
vertebral artery 25231455462 
vertebral unit 15531 
vertical strains 45-46 
visceral manipulation 17 
viscero-somatic reflex 162, 185 
viscero-visceral reflex 162, 179 
viscosity 314 
urereterolithiasis 197, 
Wallenberg’s test 55 
weight-bearing line 314 
whiplash 56-58, 60 
Wolff s law 16 
wrist 119612 el 25131513 7s 
Yergason test 125 
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Glossary of Osteopathic Terminology Usage Guide 


The Glossary of Osteopathic Terminology is revised twice each year by the Educational Council on Osteopathic Principles. Chairman, John C 
Glover, DO. Forward any comments or suggestions to Cathleen Keams, Vice President for Communications and Member Services. American 
Association of Colleges of Osteapathic Medicine, 5550 Friendship Boulevard, Suite 310. Chevy Chase, MD 20815-7231. The Glossary first 
appeared in the Journal of the American Ostcopathic Association (JAOA 80: 552-567) in April of 1981 The 1995 version of the Glossary of 
Osteopathic Terminology was also published in the textbook, Foundations for Osteopathic Medicine, Ward RC (ed.) (1997) pp. 1126-1140: Williams 
& Wilkins, Baltimore, MD, and in Foundations for Osteopathic Medicine, Ward RC (ed.) (2003) pp. 1229-1253: Williams & Wilkins, Baltimore, 
MD The most current and revised version is available on the AACOM website at Wwww.aacom.ore in PDF format It is also available on the AOA 
website at www aoa-nel. org 

The September 2003 glossary review was performed by David Boesler, DO; Denise Burns, DO; Jane Carrciro. DO; Zachary Comeaux, DO; 
William Thomas Crow, DO, FAAO; Guy DeFeo, DO, William H. Devine, DO; David Eland, DO; John C. Glover, DO. FAAO: Donald V Hampton, 
DO; Raymond Hmby. DO, FAAO, Robert Kappler, DO, FAAO; Michael Lockwood, DO; David Mason, DO; William Morris. DO; Mark 
Sandhouse, DO; Edward G Stiles. DO, FAAO; Scott T Stoll, DO. PhD: Kevin Treffer, DO; and Lisa Vredevoogd, DO 


Purpose: 


The purpose of this osteopathic glossary is to present important and often used words, terms and phrases of the osteopathic profession. It is not 
meant to replace a dictionary The glossary offers the consensus of a large segment of the osteopathic profession and serves to standardize 
terminology The ECOP Glossary Review Committee specifically seeks to include those definitions that are uniquely osteopathic in their origin or 
common usage, distinctive in the osteopathic usage of a common word, and/or important in describing OPP/OMT In the glossary, the term 
“osteopathic practitioner” refers to an osteopath, an osteopathic physician or an allopathic physician who has been trained in osteopathic principles, 
practices and philosophy “Methods” are described as being direct, indirect or combined. “Osteopathic manipulative treatment systems” are complete 
systems of diagnosis and treatment such as high velocity low amplitude (HVL.A), muscle energy and osteopathy in the cranial field. “Techniques” 
are those methods used within a treatment system such as lumbar rolls, Tib-raising, etc 

This glossary should be useful to the student of osteopathic medicine and helpful to authors and other professionals in understanding and making 
proper use of osteopathic vocabulary. 

The five models used in discussion of osteopathic patient care are the respiratory-circulatory model, the biomechanical-structural, metabolic- 
nutritional. neurological and behavioral-biopsychosocial For a more complete description of the models and their application to patient care, please 
refer 10 the Educational Council on Osteopathic Principles Core Curriculum, copyright 1987. second edition copyright 2000 Electronic copies are 
availabje from the American Association of Colleges of Osteopathic Medicine 


Definitions are included from: 
Dorland’s Medical Dictionary, 29th edition, 2000 
The William & Wilkins Company, Baltimore, MD 


Stedman's Medical Dictionary, 27th edition, 2000 
WB Saunders Company. Philadelphia, PA 


Rehabilitation Medicine, Principles and Practices, st edition, 1988 
DeLisa, Joel A , ed. 
JB Lippincott, Philadelphia, PA 


Foundations for Osteopathic Medicine, 2nd edition. 2003 
Ward, Robert, ed 
Lippincott Williams & Wilkins, Philadelphia, PA 
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A IND, indirect treatment ST> soft tissue treatment 


INR: integrated neuromusculoskeletal 
telease treatment 


VIS. visceral manipulative treatment 


SPEC Sera rene aaeepaihic accessory joint motions: See secondary 


manipulative treatment 
ART. articulatory treatment 


BLT: balanced ligamentous tension 
treatment 
CR: osteopathy in the cranial field 


CS, counterstrain treatment 
D; direct treatment 
DIR: direct treatment 


FPR: facilitated positional release 
teatment 


HVLA: high velocity/iow amplitude 
treatment 


J: indirect treatment 


LAS: ligamentous articular strain 
ireatment 
AME: muscle energy treatment 


MFR: myofascial release treatment 

NMM-OMM: neuromusculoskeletal 
medicine 

OCF: osteopathy in the cranial 
field/cranial treatment 

OMTh osteopathic manipulative 
therapy (non-US terminology) 

OMT. osteopathic manipulative 
treatment 

PINS: progressive inhibition of 
neuromuscular structures 
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Joint motion 


necessory movements: Movements used 
to potentiate, accentuate, or 
compensate for an impairment ina 
physiologic motion (e g , the 
movements needed to move a 
paralyzed limb). 


accommodation: A self-reversing and 
nonpersistent adaptation. 
active motion: See motion, active. 


acute somatic dysfunction: See somatic 
dysfunction, acute. 


allopathy: 1, A therapeutic system in 
which a disease is treated by producing 


a second condition that is incompatible 
with or antagonistic to the first 
(Stedman's) 


alHopath: A term used to refer those 
holding a Doctor of Medicine (MD) 
degree, a non-osteopathic medical 
degree 


anatomical barrier: See barrier. (motion 
barrier). 


angle: 
Ferguson a., See angle, /umbosacral 


lumbolumbar lordotic a., an objective 
quantification of lumbar jordasis 
typically determined by measuring the 
angle between the superior surface of 
the second lumbar vertebra and the 
inferior surface of the fifth lumbar 
vertebra; best measured from a 
standing lateral x-ray film. (Fig. 1) 


Figure 1. Lumbolumbar angle 
(L2-L5). 


lumbosacral a., represents the angle of 
the lumbosacral junction as measured 
by the inclination of the superior 
surface of the first sacral vertebra to 
the horizontal (this is actually a sacral 
angle); usually measured from standing 
lateral x-ray films; also known as 
Ferguson's angle (Fig. 2) 


Figure 2. Lumbosacral angle 
(Sl-horizon) (Ferguson’s angie). 


lumbosacral lordotic a., an objective 
quantification of lumbar lordosis 
typically determined by measuring the 
angle between the superior surface of 
the second lumbar vertebra and the 
superior surface of the first sacral 
segment; best measured from a 
standing lateral x-ray film. (Fig. 3) 


Figure 3.. Lumbosacral 
lordotic angle. 


anterior component: A positional 
descriptor used to identify the side of 
reference when rotation of a vertebra 
has occurred; in a condition of right 
rotation, the left side is the anterior 
component; usually refers to the less 
prominent transverse process; See also 
posterior component. 


anterior compression test: See ASIS 
(anterior superior iliac spine) 
compression test 


anterior iline rotation: See ilium. somatic 
dysfunction of. anterior (forward) 
innominate (iliac) rotation. 


anterior nutation, See nufation. 


anterior rib: See rib somatic dysfunction, 
inhalation rib dysfunction. 


ART: See TART. 


articular pillar: 1. Refers to the columnar 
arrangement of the articular portions of 
the cervical vertebrae 2 Those parts of 
the Jateral arches of the cervical 
vertebrae that contain a superior and 
inferior articular facet. 


articulation: |. The place of union or 
junction between two or more bones of 
the skeleton 2. The active or passive 
process of moving a joint through its 
permitted anatomic range of motion. 
See also osteopathic manipulative 
treatment, articulatory treatment (ART) 
system 


articulatory pop: The sound made when 
cavitation occurs in a joint. See also 
cavitation 


articulatory technique: Sec also 
technique See osteopathic 
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manipulative treatment. articulatory 
treatment (ART) system. 


asymmetry: Absence of symmetry of 
position or motion; dissimilarity in 
corresponding parts or organs on 
opposite sides of the body that are 
normally alike; of particular use when 
describing position or motion alteration 
resulting from somatic dysfunction. 


axis: ] An imaginary line about which 
motion occurs. 2 The second cervical 
vertebra. 3. One component of an axis 
system. 


axis of rib motion: See rib motion, axis 


ASIS {anterior superior iliac spine) 
compression test: 1 A test for 
lateralization of somatic dysfunction of 
the sacrum, innominate or pubic 
symphysis 2 Application of a force 
through the ASIS into one of the pelvic 
axes to assess the mechanics of the 
pelvis. See also sacral mation. axis of 
(Fig. 4). 


Figure 4. ASIS compression test 


axis ef sacral motion: See sacral motion, 
axis of, 

axoplasmic flow: See axoplasmic 
transport 


axoplasmic transport: The antegrade 
movement of substances from the 
nerve cel! along the axon toward the 
terminals, and the retrograde 
movement from the terminals toward 
the nerve cell 


B 


backward bending: Opposite of forward 
bending See extension 


backward bending test: J, This test 
discriminates between forward and 
backward sacral torsion/rotation. 2 
This test discriminates between 
unilateral sacra} flexion and unilateral 
sacral extension. 


backward torsion: See sacrum, somatic 
dysfunctions of, backward tarsions 


balanced ligamentous tension 
technique: Sce osteopathic 
manipulative treatment. balanced 
ligamentous tension. See also 
osteopathic manipulative treatment, 
ligamentous articular strain 


barrier (motion barrier): The limit to 
motion; in defining barriers. the 
palpatory end-feel characteristics are 
useful (Fig. 5) 


Concepts Regarding 
Joint Motion in a Single Piane 


AB PA Oo PB AS 


AB PS o PB AS 
{RB = “Restictive Bardur } AB= anatomic barrier 
PB= physiologic barrier 
Motion Loss RB =resirictive barrier 
— 
RB oO PB AB 


AB PB RB oo PB ee 
1 


Figure 5. Somatic dysfunction in 
a single plane: three methods 
illustrating the “restrictive barrier” 
(the restrainer):; AB, anatomic 
barricr; PB, physiologic barrier; RB, 
restrictive barrier; SD, somatic 
dysfunction (From Foundations for 
Osteopathic Medicine, Baltimore, 
William & Wilkins. 1997 484 


anatomic b., the limit of motion 
imposed by anatomic structure; the 
limit of passive motion. 


elastic b., the range between the 
physiologic and anatomic barrier of 
motion in which passive ligamentous 
stretching occurs before tissue 
disruption. 

pathologic b., a restriction of joint 
motion associated with pathologic 
change of tissues (example: 
osteophytes). See also barrier. 
restrictive b. 


physiologic b., the limit of active 
motion. 


restrictive b., a functional limit that 
abnormally diminishes the norma! 
physiologic range 

batwing deformity: See transitional 
vertebrae, sacralization. 


bind: Palpable resistance to motion of an 
articulation or tissue Synonym: 
resistance Antonyms: ease. 
compliance, resilience 


biomechanics: Mechanical principles 
applied to the study of biological 
functions; the application of 
mechanical Jaws to living structures; 
the study and knowledge of biological 
function from an application of 
mechanical principles. 


body unity: One of the basic tenets of the 
osteopathic philosophy; the human 
being is a dynamic unit of function; 
See also osteopathic philosophy 

bogginess: A tissue texture abnormality 
characterized principaily by a palpable 
sense of sponginess in the tissue. 
interpreted as resulting from 
congestion due to increased fluid 
content 


bucket handle rib motion: See rib 
motion. bucket handle 


Cc 


caliper rib motion: See rib motion. 
caliper rib motion. 


caudnd: Toward the tail or inferiorly 

caught in ishalation: See inhalation rib 
dysfunction. 

caught in exhalation: See exhalation rib 
dysfunction. 


cavitation: The formation of small vapor 
and gas bubbles within fluid caused by 
local reduction in pressure This 
phenomenon is believed to produce 
an audible “pop” in certain forms of 


cephalad: Toward the head. 


cephalad pubic dysfunction: See pubic 
bone, somatic dysfunctions of, superior 
pubic shear 
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cerebrospinal fluid, fluctuation of: A 
desenption of the hypothesized action 
of cerebrospinal fluid with regard to 
the craniosacral mechanism. 


cervicolumbar reflex: See reflex. 
cervicolumbar r. 


Chapman reflex: 1 A system of reflex 
points that present as predictable 
anterior and posterior fascial tissue 
texture abnormalities (plaque-like 
changes or stringiness of the involved 
tissues) assumed {0 be reflections of 
visceral dysfunction or pathology 2. 
Onginally used by Frank Chapman, 
DO, and described by Charles Owens. 
DO 


chronic somatic dysfunction: Sec 
somatic dysfunction. chronic 


circumduction: | The circular movement 
ofalimb 2. The rotary movement by 
which 2 structure is made to describe a 
cone, the apex of the cone being a 
fixed point (¢ g., the circular movement 
of the shoulder). 


combined technique: See osteopathic 
manipulative treatment, combined 
method 


common compensatory pattern: Sec 
fascial patterns. common 
compensatory pattern. 


compensatory fascial patterns: See 
fascial patterns, common 
compensatory pattern 


complete motor asymmetry: Asymmetry 
of palpatory responses to all regional 
motion inputs including rotation, 
translation and active respiration. 


compliance: 1. The ease with whicha 
tissue may be deformed. 2 Direction of 
case in motion testing. 


compression: 1 Somatic dysfunction in 
which two structures are forced 
together 2. A force which 
approximates two structures 


conditioned reflex: Sce reflex. 
conditioned r 


contraction: Shortening and/or 
development of tension in muscle 


concentric c., contraction of muscle 
resulting in approximation of 
atiachments. 


eccentric c., lengthening of muscle 
during contraction due to an external 
force 


isokinetic c., 1 A concentric 
contraction against resistance in which 
the angular change of joint motion is at 
the same rate 2 The counterforce is 
less than the patient force 


isolytic c., 1. A form of eccentric 
contraction designed to break 
adhesions using an operator-induced 
force to lengthen the muscle 2 The 


counterforee is greater than the patient 
force 


isometric ¢., |. Change in the tension 
of a muscle without approximation of 
muscle origin and insertion 2. 
Operator force equal to patient force. 


isotonic c., 1 A form of concentric 
contraction in which a constant force is 
applied 2 Operator force Jess than 
patient force 


contracted muscle: The physiologic 
response to a neuromuscular excitation. 
See also contractured muscle 


contracture: A condition of fixed high 
resistance to passive stretch of a 
muscle. resulting from fibrosis of the 
tissues supporting the muscles or the 
joints, or from disorders of the muscle 
fibers 


Dupuytren c.,, shoriening. thickening 
and fibrosis of the palmar fascia, 
producing a flexion deformity ofa 
finger (Dorland's) 


contractured muscle: histological change 
substituting non-contractile tissue for 
muscle tissue, which prevents the 
muscle from reaching normal relaxed 
length See also contracted muscle 


core link: The connection of the spinal 
dura mater from the occiput at the 
foramen magnum to the sacrum. It 
coordinates the synchronous motion of 
these two structures 


coronal plane: See plane, frontal 
costal dysfunction: See rib. dysfunction. 


counternutation: Posterior movement of 
the sacral base around a transverse axis 
in relation to the ilia. See also nutation 


counterstrain technique: See osteopathic 
manipulative treatment. counterstrain 


cranial manipulation: See osteopathic 
manipulative treatment. cranial 
manipulation 


cranial rhythmic impulse (CRY): 1.A 
palpable, rhythmic fluctuation believed 
to be synchronous with the primary 
respiratory mechanism. 2 Term coined 
by John Woods, DO, and Rachel 
Woods, DO 


cranial technique: See osteopathic 
manipulative treatment, osteopathy in 
the cranial field. See also primary 
respiratory mechanism. 


craniosacral manipulation: See 
osteopathic manipulative treatment. 
osteopathy in the cranial field. 


craniosacral mechanism: | A term 
used to refer to the anatomical 
connection between the occiput and the 
sacrum by the spinal dura mater 2 A 
term coined by William G Sutherland, 
DO Sce also extension. craniosacral 
extension and flexion. craniosacral 
flexion 
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Figure 6. Dermatomal map 


(anterior). (Modified from Agur 
AMR, Grant's Atlas of Anatomy, 9° 
ed. Baltimore Md: Williams & 
Wilkins; 1991;37). 


C-SPOMM: Certification Special 
Proficiency in Osteopathic 
Manipulative Medicine. Granted by the 
American Osteopathic Association 
through the American Osteopathic 
Board of Special Proficiency in 
Osteopathic Manipulative Medicine 
from 1989 through 1999 See also 
NMM-OMM. 


ereep: The capacity of fascia and olher 
tissue to lengthen when subjected 10 a 
constant tension load resulting in less 
resistance to a second Joad application. 


CV-4: See osteopathic manipulative 
treatment, CV-4. 


D 


Dalrymple treatment: See osteopathic 
manipulative treatment. pedal pump. 


decompensation: A dysfunctional, 
persistent pattem, in some cases 
reversible, resulting when homeostatic 
mechanisms are partially or totally 
overwhelmed, 
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Figure7. Dermatomal 
map (posterior). 


(Modified from Agur AMR, 
Grant's Atlas af Anatomy, 9* 


ed. Baltimore Md: Williams 
& Witkins; 1991 :37} 


depressed rib: See rib somatic 
dysfunction. exhalation rib dysfunction. 


dermatome: 1 The area of skin supplied 
by cutaneous branches from a single 
spinal nerve (Neighboring dermatomes 
may overlap )2 Cutis plate; the 
dorsolateral part of an embryonic 
somite (Fig. 6 and Fig. 7) 


diagnostic palpation: See palpatory 
diagnosis 

dingonal axis: See sacral. oblique axis. 
diagonal. 


direct method (technique): Sce 
osteopathic manipulative treatment, 
direct treatment 


DO: 1. Doctor of Osteopathy (accredited 
by the American Osteopathic 
Association) 2. Doctor of Osteopathic 
Medicine {accredited by the American 
Osteopathic Association). 3 Diplomate 
in Osteopathy (The first degree granted 
by American School of Osteopathy). 4 
Diplomate of Osteopathy, a degree 
granted by same schools of osteopathy 
outside the United States 


drag: See skin drag 


E exhalation rib restriction: See rib 
motion, exhalation rib restriction See 


ease: Relative palpable freedom of motion also rib somatic dysfunction, inhalation 
of an articulation or tissue Synonyms: rib dysfunction 
ann resilience, Antonyms: exhalation strain: See rib somatic 
ma. resistance dysfunction, exhalation rib dysfunction. 
easy eas, See neutral. definition extension: I, Accepted universal term for 
number 2 backward motion of the spine in a 
-ed: A suffix describing status, position. or sagittal plane about a transverse axis, 
condition (e.p , extended, flexed, in a vertebral unit when the superior 
rotated. restricted) part moves backward. 2 In extremities, 


it is the straightening of a curve or 


effieurage: Stroking movement used to angle (biomechanics), 3 Separation of 


move fluids, ; é : 
the ends of a curve in a spinal region; 
elastic deformation: Any recoverable See extension, regional extension 
deformation See also plastic F - : 
ACHE TD craniosacrat extension, motion 
occurring during the cranial rhythmic 
elasticity: Ability of a strained body or impulse when the sphenobasilar 
tissue to recover its original shape after symphysis descends and sacral base 
deformation Sce also plasticity and moves anteriorly (Fig. 8) 
areas regional extension, historically, the 
clevated rib: See rib somatic dysfunction, straightening in the sagittal plane of a 
inhalation rib dysfunction. See also rib spinal region; also called Fryette’s 
motion, exhalation rib restriction regional extension (Fig. 9) 


end feel: Perceived quality of motion as 
an anatomic or physiologic restrictive 
barvier is approached. 


enthesitis: | Traumatic disease occurring 
at the insertion of muscles where 
recutring concentration of muscle 
stress provokes inflammation with a 
strong tendency toward fibrosis and 
calcification (Stedman's). 2 In- 
flammation of the muscular or 
tendinous atlachment to bone 
(Dorland's). 


ERS: A descriptor of spina] somatic 
dysfunction used to denote a 
combination extended (E), rotated (R), 
and sidebent (S) vertebral position 


ERS left, somatic dysfunction in which 
the vertebral unit is extended, rotated 


and sidebent left; usually preceded by a Figure 8. Craniosacral 
designation of the vertebral unit(s) extension, 

involved (e g., 15 ERS left or T5 

ER:S.) 


ERS right, somatic dysfunction in 
which the vertebral unit is extended, 
rotated and sidebent right; usually 
preceded by a designation of the 
vertebral unit(s) involved (e.g , C3-5 
ERS right or C3-5 ERpSp), 

exaggeration method: Sce osteopathic 
manipulative treatment, exaggeration 
method, 


exaggeration technique: See osteopathic 
manipulative treatment, exaggeration 
technique 

exhaled rib: (Archaic) using positional 
(static) diagnosis See rib somatic 
dysfunction, exhalation rib dysfunction 


exbalation rib dysfunction: See rib 


somatic dysfunction. exhalation rib Figure 9. Regional extension. 
dysfunction. 
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sacral extension, posterior movement 
of the base of the sacrum in relation to 
the ilia. (Fig. 10) See also flexion, 
sacral flexion 


Figure 10, Sacral extension. 


extrinsic corrective forces: Treatment 
forces external fo the patient that may 
include operator effort, effect of 
gravity, mechanical tables, etc See 
also intrinsic corrective forces. 
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FAAO: Fellow of American Academy of 
Osteopathy. An eamed fellowship 
awarded by the American Academy of 
Osteopathy. 


facet asymmetry: Configuration in which 
the structure, position and/or motion of 
the facets are not equal bilaterally Sec 
also facet symmetry and tropism. facet 


facet symmetry: Configuration in which 
the structure, position and/or motion of 
the facets are equal bilaterally. See also 
facet asymmetry and symmetry. 


facilitated positional release: See 
osteopathic manipulative treatment. 
facilitated positional release. 


facilitated segment: See spinal 
facilitation. 


facilitation: See spinal facilitation. 


fascial patterns: 1 Systems for 
classifying and recording the preferred 
directions of fascin] motion throughout 
the body 2 Based on the observations 
of J. Gordon Zink, DO, and W 
Neidner, DO 


common compensatory pattern 
(CCP), the specific finding of 
alternating fascial motion preference at 
transitional regions of the body 
described by Zink and Neidner (Fig. 
11) 


Figure 11 Common compen- 
satory fascial pattern (Zink) 


uncommon compensatory pattern, 
the finding of alternating fascia! 
motion preference in the direction 
opposite that of the common 
compensatory pattern described by 
Zink and Neidner (Fig. 12) 


Figure 12. Uncommon compen- 
satory fascial pattern (Zink). 


uncompensated fascial pattern, the 
finding of fascial preferences that do 
not demonstrate alternating pattems of 
findings at transitional regions. 
Because they occur following stress or 
trauma, they tend to be symptomatic 


fascial release technique: See osteapathic 
monipulative treatment. myofascial 
release 


fascial unwinding: See osteopathic 
manipulative treatment, fascial 
unwinding. 

Ferguson angle: See angle. lumbosacral. 


flexion: } Accepted universal term for 
forward motion of the spine, in its 
sagittal plane about a transverse axis, 
where the superior part moves forward 
2 In the exiremities, it is the 
approximation of a curve or angle 
(biomechanics). 3 Approximation of 
the ends of a curve in a spinal region; 
also called Fryette’s regional flexion 
See flexion. regional flexion 


Figure 13. Craniosacral 
flexion. 


Figure 14. Regional flexion. 


craniosacral flexion, motion occurring 
during the cranial rhythmic impulse. 
when the sphenobasilar 

symphysis ascends and the sacral base 
moves posteriorly (Fig. 13) 

regional flexion, historically, is the 
approximation of the ends of a curve in 
the sagittal plane of the spine; also 
called Fryette’s regional flexion. (See 
flexion (Fig. 14) 

sacral flexion, anterior movement of 
sacral base in relation to the ilia (Fig. 
15) See also extension, sacral 
extension. 


flexion left: See sidebending. 
flexion right: Sec sidebending. 


flexion tests: Tests for iliosacral or 
sacroiliac somatic dysfunction. 


seated Nexion test, 3 screening test 
that determines the side of sacroiliac 
somatic dysfunction (motion of the 
sacrum on the ijium). 
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Figure 15, Sacral flexion. 


standing ficxion test, a screening test 
that determines the side of iliosacral 
somatic dysfunction (motion of ilium 
on the sacrum). 


forward bending. Reciprocal of 
backward bending. See flexion 


forward torsions: See sacrum, somatic 
dysfunctions of, forward torsions 


FRS: A descriptor of spinal somatic 
dysfunction used to denote a 
combination flexed (F), rotated (R), 
and sidebent (S) vertebral position. 


FRS left, somatic dysfunction in which 
the vertebral unit is flexed. rotated and 
sidebent left; usually preceded by a 
designation of the vertebral unit(s) 
involved (e g, 15 FRS left or T5 
FRLSL) 


FRS right, somatic dysfunction in 
which the vertebral unit is flexed. 
rotated and sidebent right; usually 
preceded by a designation of the 
vertebral unii(s) involved (e.g, C3-5 
FRS right or C3-5 FRRSR). 


frontal plane: See plane. frontal 


Fryette laws: See Jaws. Fryette’s. See 
physiologic motion of the spine. 

Fryette principles: See piysiologic 
motion of the spine. 


Fryette regional extension; See 
extension, regional extension 


Fryette regional flexion: See flexion, 
regional flexion. 


FSR: A descriptor of spinal somatic 
dysfunction used to denote a 
combination flexed (F). sidebent (S), 

nd rotated (R) vertebral position. See 
FRS, 

functional method: See osteopathic 
manipulative treatment. functional 
method. 


functional technique: Sce osteopathic 
manipulative treatment. functional 
method, 


G 


gait: a forward translation of 
the body's center of gravity by bipedal 
locomotion. (Del isa) 


Galbreath treatment: See osteopathic 
manipulative treatment, mandibular 
drainage. 


gravitational line: Viewing the patient 
from the side. an imaginary line ina 
coronal plane which, in the theoretical 
ideal posture, starts slightly anterior to 
the lateral malleolus. passes across the 
lateral condyle of the knee, the greater 
trochanter, through the lateral head of 
the humerus at the tip of the shoulder 
to the external auditory meatus; if this 
were a plane through the body, it 
would intersect the middle of the third 
Jumbar vertebra and the anterior one 
third of the sacrum It is used to 
evaluate the A-P (anterior-posterior) 
curves of the spine See also mid- 
malleolar line. (Fig. 16) 


Extemal 
auditory canal 


Losteral head of 
the humerus 


Third 

lumbar veriebra 
Anterior third 

of the sacrum 


Greater 
trochanter 


Loterat condyle 
of the knee 


Lateral malleolus 


Figure 16. Gravitational line 


guiding: Gentle movement by the 
operator following the path of least 
resistance in the movement of a body 
part within its normal range 


H 


habituation: Decreased physiologic 
response to repeated stimulation. 


hatchet head: See scaphocephaly. 


health: Adaptive and optimal attainment 
of physical, mental. emotional, 
spiritual and environmental well-being. 


hepatic pump: See osteapathic 
manipulative treatment, hepatic pump. 


high velocityfow amplitude technique 
(HVLA): See osteopathic 
manipulative treatment, high 
velocinvlow amplitude technique 
(HVLA). 

hip bone: See innominate See also 
innominate, somatic dysfunctions of. 


homeostasis: ]. Maintenance of static or 
constant conditions in the internal 
environment 2. The level of well- 
being of an individual maintained by 
internal physiologic harmony that is 
the result of a relatively stable state or 
equilibrium among the interdependent 
body functions. 


homeostatic mechanism: A sysiem of 
control activated by negative feedback 
(Dorland’s). 


Hoover technique: See osteopathic 
manipulative treatment, Hoover 
technique. 


hysteresis: During the Joading and 
unloading of connective tissue, the 
restoration of the final Jength of the 
tissue occurs al a rate and to an extent 
less than during deformation (loading). 
These differences represent energy loss 
in the connective tissue system. This 
difference in viscoelastic behavior (and 
energy loss) is known as hysteresis (or 
“stress-strain”) (Foundations, Second 
Edition. page 1138) 

hypertonicity: 1 A condition of excessive 
tone of the skeletal muscles 2 
Increased resistance of muscle to 
passive stretching 


ILA: See sacrum. inferior lateral angle of. 
ila: The plural of ilium. See ilium 


ilial compression test: See 4S/S 
compression lest. 


ilial rocking test: Sce.4 S/S compression 
fest 


iiosacral motion: Motion of the one or 
both ilia (or innominates) relative to 
the sacrum. 

ilium: the expansive superior portion of 
the innorninate (hip bone or os coxac) 

indirect method: See osteopathic 
manipulative treatment, indirect 
method. 
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inferior ilium: See innominate, somatic 
dysfunctions of. inferior innominate 
shear. 


inferior lateral angle (ILA) of the 
sacrum: See sacrum. inferior lateral 
angle 


inferior pubis: See pubic bone. somatic 
dysfunctions of. inferior pubic shear. 


inferior transverse axis: See sacral 
motion axis. inferior transverse axis 


inhalation rib: See rib somatic 
dysfunction, inhalation rib dysfunction. 


inhalation rib restriction: See rib 
somatic dysfunction, inhalation rib 
dysfunction. 


inhalation strain: See rib somatic 
dysfunction. inhalation rib dysfunction 


inhibition reflex: |. In osteopathic usage, 
a term that describes the application of 
steady pressure to soft tissues to effect 
rejaxation and normalize reflex 
activity 2 Effect on antagonist 
muscles duc to reciprocal inhibition 
when the agonist is stimulated. See 
also Jaw, Sherrington’s See also 
osteopathic manipulative treatment, 
inhibitory pressure technique 


inhibitory pressure technique: See 
osteopathic manipulative treatment, 
inhibitory pressure technique 


innominate: The os coxae is a large 
irregular shaped bone that consists of 
three parts: ilium, ischium and pubis. 
which meet at the acetabulum, the cup 
shaped cavity for the head of the femur 
at the hip (femoroacetabular) joint. 
Also called the innominate bone or 
pelvic bone See also hip bone 


innominate rotation: Rotational motion 
of one innominate bone relative to the 
sacrum on the inferior transverse axis 


innominate, somatic dysfunctions of: 


anterior innominate rotation, a 
somatic dysfunction in which the 
anterior superior iliac spine (ASJS) is 
anterior and inferior to the contralateral 
Jandmark The innominate (os coxac) 
moves more freely in an anterior and 
inferior direction. and is restricted from 
movement in a posterior and superior 
direction. (Fig. 17) 


downslipped innominate, Sec inferior 
innominate shear 


inferior janominate shear, a somatic 
dysfunction in which the anterior 
superior iliac spine (ASIS) and 
posterior superior iliac spines (PSIS) 
are inferior to the contralateral 
landmarks The innominate (os coxa) 
moves more freely in an inferior 
direction, and is restricted from 


Seated flexion test = R(+) 


Figure 17. Anterior right innominate. 
Forced anterior rotation can also result 
in an inferior pubic shear. 


Seated flexion test = R(+) 


Figure 18. Right inferior innominate 
shear. This also may or may not result 
in an inferior pubic shear, 


movement in a superior direction. (Fig. 
18) 


inflared innominate, a somatic 
dysfunction of the innominate (os 
coxae) resulting in medial positioning 
of the anterior superior iliac spine 
(ASIS). The innominate moves more 
freely in a media) direction, and is 
restricted from movement in a lateral 
direction. (Fig, 19) 


outflared innominate, 2 somatic 
dysfunction of the innominate (os 
coxae) resulting in lateral positioning 
of the anterior superior iliac spine 
(ASIS). The innominate moves more 
freely in a lateral direction, and is 
restricted from movement in a medial 
direction. (Fig. 20) 


posterior innominate rotation, a 
somalic dysfunction in which the 
anterior superior iliac spine (ASIS) is 
posterior and superior to the 
contralateral landmarks The 


Umbilicus 


Seated flexion test * R(+) 


Figure 19, Inflared right innominate. 


£,, Umbilins 


(X+1) (X) 


Seated flexion test « R(+) 


Figure 20. Outflare right innominate, 


innominate (os coxae) moves more 
freely in a posterior and superior 
direction, and is restricted from 
movement in an anterior and inferior 
direction. (Fig. 21} 


superior innominate shear, somatic 
dysfunction in which the anterior 
superior iliac spine (ASIS) and 
posterior superior iliac spines (PSIS) 
are superior to the contralateral 
landmarks The innominate (os coxa) 
moves more freely in a superior 
direction, and is restricted from 
movement in an inferior direction. 
(Fig. 22) 

upslipped innominate, See superior 
innominate shear. 


integrated neuromusculoskeletal 
release: Sec osteopathic manipulative 
treatment, integrated neuromusculo- 
skelctal release 


intersegmenta] motion: Designates 
relative motion taking place between 
two adjacent vertebral segments or 
within a vertebral unit that is described 
as the upper vertebral segment moving 
on the lower. 
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Seated flexion test = R(+) 


Figure 21. Right posterior innominate. 
Forced posterior rotation may or may 
not result in a superior pubic shear. 


Seated flexion test = R(+) 


Figure 22. Right superior innominate 
shear. This also may or may not 
result in a superior pubic shear. 


intrinsic corrective forces: Voluntary or 


involuntary forces from within the 
patient that assist in the manipulative 
treatment process Sce also extrinsic 
corrective forces 


-ion: A suffix describing a process or 


movement (¢.g , extension, flexion, 
rotation, restriction) 


isokinetic exercise: Exercise using 8 


constant speed of movement of the 
body part. 


isolytic contraction: See contraction, 


isolytic c 


isometric contraction: See contraction, 


isometric c. 


isotonic contraction: See contraction. 


isotonic ¢ 


Jones technique: See osteopathic 


manipulative treatment. counterstrain 


junctional region: See transitional 


region. 


K 


key lesion: The somatic dysfunction that 


maintains a total dysfunction pattem 
including other secondary 
dysfunctions. 


Kinesthesia: The sense by which muscular 


motion. weight, position, ete . are 
perceived 


kinesthetic: Pertaining to kinesthesia. 
kinetics: The body of knowledge that 


deals with the effects of forces that 
produce or modify body motion. 


lapping: Striking the skin with cupped 


palms to produce vibrations with the 
intention of loosening material in the 
lumen of hollow tubes or sacs within 
the body, particularly the lungs 


kneading: A sofi tissue technique that 


utilizes an intermittent force applied 
perpendicular to the tong axis of the 
tauscle 


kyphoscoliosis: A spinal curve pattem 


combining kyphosis and scoliosis. Sce 
also kyphosis. See also scoliosis. 


kyphosis: 1 The exaggerated (pathologic) 


A-P curve of the thoracic spine with 
concavity anteriorly 2 Abnormally 
increased convexity in the curvature of 
the thoracic spine as viewed from the 
side (Dorland's). 


kyphotic: Pertaining to or characterized 


L. 


by kyphosis 


Iateral flexed vertebral body: Sce 


sidebent 


fateral flexion: Also called laterofiexion. 


See sidebending 


lateral masses (of the atlas): The most 


bulky and solid parts of the atlas that 
support the weight of the head. 


lateroflexion: See sidebending. 
law: 


Fryctte }. of motion, See piysiologic 
motion of the spine 


Bead I, when a painful stimulus is 
applied to a body part of low 
sensitivity (c g., viscus) that is in close 
central connection with a point of 
higher sensitivity (e.g , soma), the pain 
is felt at the point of higher sensitivity 
rather than af the point where the 
stimulus was applied. 


Lovett |., States that there is an 
association between the superior 

and inferior vertebrae. which are paired 
two by two. The cervical and superior 
thoracic biomechanics act in a 
synchronous manner with the lumbar 
and inferior thoracie biomechanics For 
example, if C1 is in a right postenor 
positional lesion, L5 also moves into a 


right posterior position In this case. L'5 
is the ° Lovett partner" of Cl. The 
treatment of L5 helps to stabilize C} 
and the skull by changing the lines of 
gravity. (French usage). 

Sherrington lL, 1 Every posterior ~ 
spinal nerve root supplies a specific 
region of the skin. although fibers from 
adjacent spinal segments may invade 
such a region. 2 When a muscle 
receives a nerve impulse to contract, its 
antagonist receives, simultaneously. an 
impulse to relax. (These are only two 
of Sherrington’s contributions to 
neurophysiology; these are the ones 
most relevant to osteopathic 
principles.) 


Wolff 1, every change in form and 
function of a bone, or in its function 
alone, is followed by certain definite 
changes in its internal architecture, and 
secondary alterations in its extemal 
conformations (Stedman's, 25th ed.}; 
(e g.. bone is laid down along lines of 
stress). 


lesioned components: See osteopathic 
lesion See somatic dysfunction 


lesion (osteopathic): See osteopathic 
lesion. 


ligamentous; 


L articular strain, any somatic 
dysfunction resulting in abnormal 
ligamentous tension or strain. See also 
osteopathic manipulative treatment. 
ligamentous articular strain technique. 


L articular strain technique, See 
osteopathic manipulative treatment. 
ligamentous articular strain technique 


L.strain, motion and/or positional 
asymmetry associated with clastic 
deformation of connective tissue 
(fascia. ligament, membrane). See 
strain and ligamentous articular strain 


line of gravity: See gravitational line 
linkage: See somatic dysfunction. linkage 


liver pump: See osteopathic manipulative 
treatment, hepatic pump. 


localization: | In manipulative technique, 
the precise positioning of the patient 
and vector application of forces 
required to produce a desired result. 2 
The reference of 2 sensation to a 
particular locality in the body 


longitudinal axis: See sacral. sacral 
motion axis. longitudinal axis 


lordosis: | The anterior convexity in the 
curvature of the lumbar and cervical 
spine 25 viewed from the side The 
tenn is used to refer to abnormally 
increased curvature (hollow back, 
saddle back, sway back) and to the 
normal curvature (normal lordosis} 
(Dorland's} 2 Haliow back or saddle 
back; an abnormal extension 
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deformity; anteroposterior curvature of 
the spine, generally tumbar with the 
convexity Jooking anteriorly 
(Stedman's) 


lordotic: Pertaining to or characterized by 


tordosis. 


lumbarization: See transitional 


vertebrae, fumbarization 


lumbolumbar lordotic angle: See angle. 


lumbolumbar lordotic 


lumbosacral angle: See angle. 


lumbosacral 


lumbosacral Jordotic angle: See angie. 


lumbosacral lordotic 


lumbosacral spring test: See spring test 
lymphatic pumps: See osteopathic 


manipulative treatment, lymphatic 
pump. See also osteopathic 
manipulative treatment. pedal pump 
See also osteopathic manipulative 
treatment, thoracic pump. 


lymphatic treatment: Techniques used to 


optimize function of the lymphatic 
system, See osteopathic manipulative 
treatment, lymphatic pump. Sec also 
osteopathic manipulative treatment. 
pedal pump See also osteopathic 
manipulative treatment, thoracic pump. 


mandibular drainage technique: See 


osteopathic manipulative treatment, 
mandibular drainage technique 


manipulation: Therapeutic application of 


manual force. See also technique See 
also osteopathic manipulative 
treatment 


massage: Therapeutic friction, stroking, 


and kneading of the body See also 
osteopathic manipulative treatment, 
Soft tissue treatment. 


mechanoreceptor: A receptor excited by 


mechanical pressures or distortions, 
such as those responding to touch and 
muscular contractions (Dorland's) 


membranous articular strain: Any 


cranial somatic dysfunction resulting in 
abnormal dural membrane tensions. 


membranous balance: The ideal 


physiologic state of harmonious 
equilibrium in the tension of the dura 
mater of the brain and spinal cord. 


mesenteric lift: See osteopathic 


manipulative treatment. mesenteric 
release technique 


mesenteric release technique: Sce 


osteopathic manipulative treatment, 
mesenteric release technigue 


middle transverse axis: See sacra! 


motion axis. middle transverse axis 
(postural). 


mid-heel line: A vertical line used as a 
reference in standing anteroposterior 
(A-P) x-rays and postural evaluation, 
passing equidistant between the heels 


mid-gravitational line: See gravitational 
line 


mid-malicolar line: A vertical line 
passing through the Jateral malleolus, 
used as a point of reference in standing 
lateral x-rays and postural evaluation 
See also gravitational line 


mirror-image motion asymmetries: 
A grouping of primary and secondary 
sites of somatic dysfunction describing 
a three-segment complex fundamental 
to dysfunction in a mobile system. 
Each adjacent segment, above and 
below the primary locus. demonstrates 
opposing asymmetries to that locus. 
For example, if the primary Jocus 
resists rotation right. the segments 
above and below resist rotation left 


mobile point; In counterstrain, the final 
position of treatment at which 
tenderness is no jonger elicited by 
palpation of the tender point 


mobile system: An osteopathic construct 
associated with functional methods in 
which the body as a whole is viewed as 
a centrally integrated system in which 
all of the individual elements (c.g. 
mobile segments) have coordinated and 
specific motion characteristics Sce 
also functional methods. 


mobile segment: A term in functional 
methods to describe a bony structure 
with its articular surfaces and adnexal 
tissues (neuromuscular and connective) 
for segmental motion which affects 
movement, stabilizes position and 
allows coordinated participation in 
passive movement 


mobile unit: See mobile segment. 


models of osteopathic care: Five models 
that articulate how an osteopathic 
practitioner seeks to influence a 
patient’s physiological processes 


structural model, the goal of the 
structural model is biomechanical 
adjustment and the mobilization of 
joints This model also secks to address 
problems in the myofascial connective 
tissues, a5 well as in the bony and soft 
tissues to remove restrictive forces and 
enhance motion. This is accomplished 
by the use of a wide range of 
osteopathic manipulative techniques 
such as high velocity-low amplitude, 
muscle energy, counterstrain, 
myofascial release, ligamentous 
articular techniques and functional 
techniques 


respiratory-circulatory model, the 
goal of the respiratory-circulatory 
model is to improve all of the 
diaphragm restrictions in the body 


10 


Diaphragms are considered to be 
“transverse restrictors” of motion, 
venous and Jymphatic drainage and 
cerebrospinal fluid The techniques 
used in this model osteopathy in the 
cranial field, ligamentous articular 
strain, myofascial release and 
lymphatic pump techniques. 


metabolic model, the goal of the 
metabolic model is to enhance the self- 
regulatory and self-healing 
mechanisms, to foster energy 
conservation by balancing the body’s 
energy expenditure and exchange. and 
to enhance immune system function, 
endocrine function and organ function. 
The osteopathic considerations in this 
area are not manipulative in nature 
except for the use of lymphatic pump 
techniques. Nutritional counseling. diet 
and exercise advice are the most 
common approaches to balancing the 
body through this model 


neurologic model, the goal of the 
neurolopic model is 10 attain 
autonomic balance and address neural 
reflex activity, remove facilitated 
segments, decrease afferent nerve 
signals and relieve pain. The 
osteopathic manipulative techniques 
used to influence this area of patient 
health include counterstrain and 
Chapman reflex points 


behavioral model, the goal of this 
model is to improve the biological. 
psychological and social components 
of the health spectrum. This includes 
emotional balancing and compensatory 
mechanisms Reproductive processes 
and behavioral adaption are also 
included under this model 


motion: } A change of position (rotation. 
and/or translation) with respect to a 
fixed system; 2 An act or process of a 
body changing position in terms of 
direction, course and velocity 


active m., movement produced 
voluntarily by the patient 


inherent m., spontaneous motion of 
every cell, organ, system and their 
component units within the body 


m, barrier, See dSarrier (motion 
barrier). 


passive m., motion induced by the 
osteopathic practitioner while the 
patient remains passive or relaxed. 


physiologic m., changes jn position of 
body structures within the normal 
range Sce also piysiologic motion of 
the spine 

translatory m., motion of a body part 
along an axis. See also translation 


muscle energy technique: See 
osteopathic manipulative treatment, 
muscle energy. 
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myofascial release technique: See 
osteopathic manipulative treatment, 
myofascial release. 


myofascial technique: See osteopathic 
manipulative treatment, myofascial 
technique. 


myofascial trigger point: See trigger 
point. 


myogenic tonus: J. Tonic contraction of 
muscle dependent on some property of 
the muscle itself or of its intrinsic 
nerve cells. 2 Contraction of a muscle 
caused by intrinsic properties of the 
muscle or by its intrinsic innervation 
(Stedman's). 


myotome: | AJ] muscles derived from 
one somite and innervated by one 
segmental spinal nerve. 2 That part of 
the somite that develops into skeletal 
muscle (Stedman ‘s). 


N 


neurotrophicity: Sec neurotrophy 


neurotrophy: The nutrition and 
maintenance of tissues as regulated by 
direct innervation. 


neutral: | The range of sagittal plane 
spinal positioning in which the first 
principle of physiologic motion of the 
spine applies See also physiologic 
motion of the spine. 2 The point of 
balance of an articular surface from 
which all the motions physiologic to 
thal articulation may take place (Fig. 
23) 


Figure 23. Neutral spinat 
position. 


NMM-OMM: Osteopathic neuromusculo- 
skeletal medicine certification is 
granted by the American Osteopathic 
Association through the American 
Osteopathic Board of Neuromusculo- 
skeletal Medicine. First granted in 
1999 


nociceptor: A peripheral nerve organ or 
mechanism for the appreciation and 
transmission of painful or injurious 
stimuli (Stedman's) 


non-neutral: The range of sagittal plane 
spinal positioning in which the second 
principle of physiologic motion of the 
spine applies. See also extension. See 
also flexion. See also physiologic 
motion of the spine 


normalization: The therapeutic use of 
anatomic and physiologic mechanisms 
to facilitate the body’s response toward 
homeostasis and improved health 


NSR: A descriptor of spinal somatic 
dysfunction used to denote a 
combination neutral (N), sidebent (S), 
and rotated (R) vertebral position; 
similar descriptors may involve flexed 
(F) and extended (£) position 


nuftation: Nodding forward; anterior 
movement of the sacral base around a 
transverse axis in relation to the ifia. 


Oo 


oblique axis: See sacral motion axis. 
oblique (diagonal). 

OMM: See osteopathic manipulative 
medicine. 


OMTh: See osteopathic manipulative 
therapy. 


OMIT: See osteopathic manipulative 
freatment. 


ONM: See NAZA-OMAL 


OP&P: Osteopathic principles and 
practice See also ostcopatitic 
Philosophy. 


os coxae: See innominate. 


-osis: word clement [GR], disease; morbid 
state; abnormal increase 


osteopath: 1. A person who has achieved 
the nationally recognized academic and 
professional standards within her or his 
country to independently practice 
diagnosis and treatment based upon the 
principles of osteopathic philosophy 
individual countries establish the 
national academic and professional 
standards for osteapaths practicing 
within their countries (International 
usage). 2. Considered by the American 
Osteopathic Association to be an 
archaic term when applied to graduates 
of US schools 


osteopathic lesion (osteopathic lesion 
complex): Archaic term used to 


describe somatic dysfunction. Sce 
somatic dysfunction. 


Osteopathic Manipulative Medicine 
(OM): The application of 
osteopathic philosophy, structural 
diagnosis and use of OMT in the 
diagnosis and management of the 
patient 


Osteopathic Manipulative Therapy 
(OMTh): the therapeutic application of 
manually guided forces by an 
osteopath (non-physician) to improve 
physiological function and homeostasis 
that has been altered by somatic 
dysfunction 


Osteopathic Manipulative Treatment 
(OMT): The therapeutic application of 
manually guided forces by an 
osteopathic physician (US Usage) to 
improve physiologic function and/or 
support homeostasis that has been 
aliered by somatic dysfunction OMT 
employs a variety of techniques 
including: 


active method, technique in which the 
person voluntarily performs an 
osteopathic practitioner-directed 
motion 


articulatory treatment, (archaic). See 
osteopathic manipulative treatment, 
articulatory treatment system. 


articulatory treatment system 
(ART), a low velocity/moderate to 
high amplitude technique where a joint 
is carried through its full motion with 
the therapeutic goal of increased range 
of movement. The activating force is 
either a repetitive springing motion or 
repetitive concentric movement of the 
joint through the restrictive barrier 


balanced ligamentous tension (BLT), 
1 According to Sutherland's model, all 
the joints in the body are balanced 
ligamentous articular mechanisms The 
ligaments provide proprioceptive 
information that guides the muscle 
response for positioning the joint and 
the ligaments themselves guide the 
motion of the articular components 
(Foundations) 2 First described in 
“Osteopathic Technique of William G 
Sutherland”, that was published in the 
1949 Year Book af Academy of Applied 
Osteopathy. See also ligamentous 
articular strain. 


Chapman reflex. See Chapman reflex 


combined method, ! A treatment 
strategy where the initial movements 
are indirect; as the technique is 
completed the movements change to 
direct forces 2 A manipulative 
sequence involving two or more 
different osteopathic manipulative 
treatment systems (e g., Spencer 
technique combined with muscle 
energy technique). 3. A concept 
described by Paul Kimberly, DO 
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combined treatment, (archaic) See 
osteopathic manipulative treatment. 
combined method. 


compression of the fourth ventricle 
(CV-4), a cranial technique in which 
the lateral angles of the occipital 
squama are manually approximated 
slightly exaggerating the posterior 
convexity of the occiput and taking the 
cranium into sustained extension 


counterstrain (CS), }. A system of 
diagnosis and treatment that considers 
the dysfunction to be a continuing, 
inappropriate strain reftex, which is 
inhibited by applying a position of mild 
strain in the direction exactly opposite 
{o that of the reflex; this is 
accomplished by specific directed 
positioning about the point of 
tendemess to achieve the desired 
therapeutic response 2 Australian and 
French use; Jones technique, 
(correction spontaneous by position), 
spontaneous release by position. 3. 
Developed by Lawrence Jones, DO 


cranial treatment (CR), See primary 
respiratory mechanism. See osteopathy 
in the cranial field. 


CV-4, Abbreviation for compression of 
the fourth ventricle See asteopathic 
manipulative treatment, compression of 
the fourth ventricle. 


Dalrymple treatment, See osteopathic 
manipulative treatment. pedal pump. 


direct method (D/DIR), an 
osleopathic treatment strategy by 
which the resirictive barrier is engaged 
and a final activating force is applied to 
correct somatic dysfunction 


exaggeration method, an osteopathic 
treatment strategy by which the 
dysfunctional component is carried 
away from the restrictive barrier and 
beyond the range of voluntary motion 
{0 a point of palpably increased 
tension. 


exaggeration technique, an indirect 
procedure that involves carrying the 
dysfunctional part away from the 
restrictive barrier, then applying a high 
velocity/low amplitude force in the 
same direction 


Facilitated oscillatory release 
technique (FOR): ] A technique 
intended to normalize neuromuscular 
function by applying a manual 
oscillatory force, which may be 
combined with any other ligamentous 
or myofascial technique 2. A 
refinement of a long-standing use of 
oscillatory force in osteopathic 
diagnosis and treatment as published in 
early osteopathic literature 3 A 
technique developed by Zachary 
Comeaux. DO 


1] 


facilitated positional release (FPR), 2 
system of indirect myofascial release 
treaiment. The component region of the 
body is placed into a neutral position, 
diminishing tissue and joint tension in 
all planes, and an activating force 
(compression or torsion) is added 2 A 
technique developed by Stanley 
Schiowitz, DO 


fascial release treatment, Sce 
osteopathic manipulative treatment, 
myofascial release 


fascial unwinding, a manual technique 
involving constant feedback to the 
osteopathic practitioner who is 
passively moving a portion of the 
patient's body in response to the 
sensation of movement Its forces are 
localized using the sensations of ease 
and bind over wider regions 


functional method, an indirect 
treatment approach that involves 
finding the dynamic balance point and 
one of the following: applying an 
indirect guiding force, holding the 
position or adding compression to 
exaggerate position and allow for 
spontaneous readjustment The 
osteopathic practitioner guides the 
manipulative procedure while the 
dysfunctional area is being palpated in 
order to obtain a continuous feedback 
of the physiologic response to induced 
motion The osteopathic practitioner 
guides the dysfunctional part so as {o 
create a decreasing sense of tissue 
resistance (increased compliance). 


Galbreath treatment, See osteopathic 
manipulative treatment, mandibular 
drainage 


hepatic pump, rhythmic compression 
applied over the liver for purposes of 
increasing blood flow through the liver 
and enhancing bile and lymphatic 
drainage from the liver 


high velocityAow amplitude 
technique (VLA), An osteopathic 
technique employing a rapid. 
therapeutic force of brief duration that 
travels a short distance within the 
anatomic range of motion of a joint, 
and that engages the restrictive barmer 
in one or more planes of motion to 
elicit release of restriction. Also known 
as thrust technique 


Boover technique: 1, A form of 
functional method 2 Developed by 
H V Hoover, DO See Also 
osteopathic manipulative treatment, 
functional technique 


indirect method (IND), 2 
manipulative technique where the 
restrictive barrier is disengaged and the 
dysfunctional body part is moved away 
from the restrictive barrier until tissue 
tension is equal in one or ai] planes and 
directions 


inhibitory pressure technique, the 
application of steady pressure to soft 
tissues to reduce reflex activity and 
produce relaxation. 


integrated ncuromusculoskelctal 
release (ENR), a treatment system in 
which combined procedures are 
designed to stretch and reflexly release 
patterned sofi tissue and joint-related 
restrictions Both direct and indirect 
methods are used interactively 


Jones technique, See osteopathic 
manipulative treatment, counterstrain 


ligamentous articular strain 
technique (LAS), 1. A manipulative 
technique in which the goal of 
treatment is to balance the tension in 
opposing ligaments where there is 
abnormal tension present 2 A set of 
myofascial release techniques 
described by Howard Lippincott, DO, 
and Rebecca Lippincott, DO. 3 Title 
of reference work by Conrad Speece, 
DO. and William Thomas Crow, DO 


liver pump, Sce hepatic pump 


lymphatic pump, |. A term used to 
describe the impact of intrathoracic 
pressure changes on lymphatic flow 
This was the name originally given to 
the thoracic pump technique before the 
more extensive physiologic effects of 
the technique were recognized, 2. A 
term coined by C Earl Miller. DO 


mandibular drainage technique, soft 
tissue manipulative technique using 
passively induced jaw motion to effect 
increased drainage of middle ear 
structures via the eustachian tube and 
lymphatics 

manual medicine: The use of hand-on 
manipulation to diagnose and teat 
dysfunction in the structure and 
function of the body 1 This 
terminology is used primarily by 
allopathic physicians and non- 
osteopathic practitioners within and 
outside of the United States to describe 
manipulative medicine 2. A term used 
by physical therapists and other 
practitioners who use manual contact 
with the intent to promote healing. 


mesenteric release technique 
(mesenteric lift), technique in which 
tension is taken off the atlachment of 
the root of the mesentery to the 
posterior body wall. Simultaneously. 
the abdominal contents are compressed 
to enhance venous and Jymphatic 
drainage from the bowel 


muscle energy, 1 A system of 
diagnosis and treatment in which the 
patient voluntarily moves the body as 
specifically directed by the osteopathic 
practitioner This directed paticnt 
action is from a precisely controlled 
position against a defined resistance by 
the osteopathic practitioner 2 Refers 
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to a concept first used by Fred I. 
Mitchell, Sr, DO, originally called 
muscle energy ireatment 


myofascial release (MFR), a system 
of diagnosis and treatment first 
described by Andrew Taylor Siill and 
his carly students, which engages 
continual palpatory feedback to 
achieve release of myofascial tissues 


direct MFR, s myofascial tissue 
restrictive barrier is engaged for the 
myofascial tissues and the tissue is 
loaded with a constant force until 
tissue release occurs 


indirect MFR, the dysfunctional 
tissues are guided along the path of 
least resistance until free movement 
is achieved. 


myofascial technique, any technique 
directed at the muscles and fascia. See 
also osteopathic manipulative 
treatment, myofascial release. See also 
osteopathic manipulative treatment, 
soft tissue technique 


myotension, a system of diagnosis and 
treatment that uses muscular 
contractions and relaxations under 
resistance of the osteopathic 
practitioner to relax, strengthen or 
stretch muscles, or mobilize joints 


Osteopathy in the Cranial Ficld 
(OCF). } A system of diagnosis and 
treatment by on osteopathic practitioner 
using the primary respimatory 
mechanism and balanced membranous 
tension. See also primary respiratory — 
mechanism 2 Refers to the system of 
diagnosis and treatment first described 
by William G Sutherland, DO. 3 Title 
of reference work by Harold Magoun, 
Sr, DO 


passive method, based on techniques 
in which the patient refrains from 
voluntary muscle contraction 


pedal pump, a venous and lymphatic 
drainage technique applied through the 
Jower extremities; also called the pedal 
fascial pump or Dalrymple treatment. 


percussion vibrator technique, 1. A 
manipulative technique involving the 
specific application of mechanical 
vibratory force to treat somatic 
dysfunction. 2 An osteopathic 
manipulative technique developed by 
Robert Fulford. DO 


positional technique, a direct 
segmental technique in which a 
combination of leverage, patient 
ventilatory movements and a fulcrum 
are used to achieve mobilization of the 
dysfunctional segment May be 
combined with springing or thrust 
technique 


Progressive inhibition of 
neuromuscular structures (PINS), | 
A system of dingnosis and treatment in 
which the osteopathic practitioner 
locates two related points and 
sequentially applies inhibitory pressure 
along a series of related points 2, 
Developed by Dennis Dowling, DO 


range of motion technique, active or 
passive movement of a body part to its 
physiologic or anatomic limit in any or 
all planes of motion. 


soft tissue (ST), A system of diagnosis 
and treatment directed toward tissues 
other than skeletal or arthrodial 
elements 


soft tissue technique, a direct 
technique that usually involves tateral 
stretching, linear stretching, deep 
pressure, traction and/or separation of 
muscle origin and insertion while 
monitoring tissue response and motion 
changes by palpation Also called 
myofascial treatment 


Spencer technique, a series of direct 
manipulative procedures to prevent or 
decrease sof tissue restrictions about 
the shoulder. Sce also osteopathic 
manipulative treatment (OMT), 
articulatory treatment {ART} 


splenic pump technique, rhythmic 
compression applied over the spleen 
for the purpose of enhancing the 
patient's immune response Sec also 
osteopathic manipulative treatment 
(OMT), lymphatic pump. 
spontaneous release by positioning, 
See osteopathic manipulative 
freatment!, Counsersirain 


springing technique, 2 low velocity/ 
moderate amplitude technique where 
the restrictive barrier is engaged 
repeatedly to produce an increased 
freedom of motion See also 
osteopathic manipulative treatment, 
articulatory treatment system. 


Still Technique, }. Characterized as a 
specific non-repetitive articulatory 
method that is indirect then direct. 2 
Attributed to A T. Still 3 A term 
coined by Richard Van Buskirk, DO, 
PhD 


Strain-Counterstrain*: See 
osteopathic treatments, counterstrain. 


thoracic pump, | A technique that 
consists of intermittent compression of 
the thoracic cage 2 Developed by C 
Earl Miller, DO 


thrust technique (HVLA), See 
osteopathic manipulative treatment. 
high velocity ow amplitude technique 
(HVLA). 

toggle technique, short lever technique 
using compression and shearing forces 


traction technique, a procedure of 
high or low amplitude in which the 
parts are stretched or separated along a 
Jongitudinal axis with continuous or 
intermittent force 


v-spread, technique using forces 
transmitted across the diameter of the 
skull to accomplish sutural gapping 


ventral techniques, See osteopathic 
manipulative treatment, visceral 
manipulation. 


visceral manipulation (VIS), a system 
of diagnosis and treatment directed to 
the viscera to improve physiologic 
function Typically, the viscera are 
moved toward their fascial attachments 
to a point of fascial balance Also 
called ventral techniques 


osteopathic musculoskeletal evaluation: 
The osteopathic musculoskeletal 
evaluation provides information 
regarding the health of the patient 
Utilizing the concepts of body unity. 
self-regulation and structure-function 
interrelationships, the osteopathic 
physician uses data from the 
musculoskeletal evaluation to assess 
the patient's status and develop a 
treatment plan (AOA House of 
Delegates) 


osteopathic philosophy: a concept of 
health care supported by expanding 
scientific knowledge that embraces the 
concept of the unity of the living 
organism's structure (anatomy) and 
function (physiology). Osteopathic 
philosophy emphasizes the following 
principles: J. The human being is a 
dynamic unit of function. 2: The body 
possesses self-regulatory mechanisms 
that are self-healing in nature 3 
Structure and function are interrelated 
atalllevels 4 Rational treatment is 
based on these principles 


osteopathic physician: a person with full 
unlimited medical practice rights who 
has achieved the nationally recognized 
academic and professional standards 
within his or her country to practice 
diagnosis and treatment based upon the 
principles of osteopathic philosophy 
Individual countries establish the 
national academic and professional 
standards for osteopathic physicians 
practicing within their countries 

osteopathic postural examination: The 
part of the osteopathic musculoskeletal 
examination that focuses on the static 
and dynamic responses of the body to 
gravity while in the erect position 

osteopathic practitioner: Refers to an 
osteopath, an osteopathic physician or 
an allopathic physician who has been 
trained in osteopathic principles. 
practices and philosophy 


osteopathic structural examination: The 
examination of a patient by an 
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osteopathic practitioner with emphasis 
on the neuromusculoskeletal system 
including palpatory diagnosis for 
somatic dysfunction and 
viscerosomatic change within the 
context of total patient care The 
examination is concemed with finding 
somatic dysfunction in all parts of the 
body, and is performed with the patient 
in multiple positions to provide static 
and dynamic evaluation. 


osteopathy (osteopathic medicine): A 
complete system of medical care with a 
philosophy that combines the needs of 
the patient with current practice of 
medicine. surgery and obstetrics 
Emphasizes the interrelationship 
between structure and function, and has 
an appreciation of the body’s ability to 
heal itself. 


P 


palpation: The application of the fingers 
to the surface of the skin or other 
tissues, using varying amounts of 
pressure, to selectively determine the 
condition of the parts beneath, 


palpatory diagnosis: A term used by 
osteopathic practitioners to denote the 
process of palpating the patient to 
evaluate the structure and function of 
the neuromusculoskeletal and visceral 
systems 


palpatory skills: Sensory skills used in 
performing palpatory diagnosis and 
osteopathic manipulative treatment. 


passive method: See osteopathic 
manipulative treatment, passive 
method. 

passive motion: See motion. passive 
motion. 


patient cooperation: Voluntary 
movement by the patient (on 
instruction from the osteopathic 
Practitioner) to assist in the palpatory 
diagnosis and treatment process 


pedal pump: See osteopathic 
manipulative treatment, pedal pump. 


pelvic bone: Sec hip bone 


pelvic declination (pelvic unleveling): 
Pelvic rotation about an anterior- 
posterior (A-P) axis 


pelvic index (PI): Represents a ratio of 
the measurements determined from 
postural radiograph. One (y) beginning 
from a vertical line originating at the 
sacral promontory to the intersection 
with the horizontal line from the 
anterior-superior position of the pubic 
bone The second measurement (x) is 
along this same horizontal Jine Normal 
values are age-related and increase in 
subjects with sagittal plane postural 
decompensation. Pelvic index (PI) 
equals x/y (Fig. 24) 
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Figure 24. Pelvic index (PI). (Modified 
from Kuchera WA, Kuchera ML, 
Osteopathic Principles in Practice, 
Greyden Press, Columbus, OH, 1994:263) 


pelvic rotation: Movement of the entire 
pelvis in a relatively horizontal plane 
about a vertical (longitudinal) axis 


pelvic sideshift: Deviation of the pelvis to 
the right or left of the central vertical 
axis as translation occurs along the 
horizontal (z) axis Usually observed in 
the standing position. 


pelvic tilt: Pelvic rotation about a 
transverse (horizontal) axis (forward or 
backward tilt) or about an anterior- 
posterior axis (right or Jeft side tilt) 


pelvis: Within the context of structural 
diagnosis, the pelvis is made up of the 
right and Jeft innominates, (hip bone or 
os coxae) the sacrum and coccyx. 


percussion vibrator technique: Sce 
osteopathic manipulative treatment. 
percussion vibrator technique. 


pétrissage: Deep kneading or squeezing 
action to express swelling 

physiologic barrier: See barrier. 
physiologic barrier. 

physiologic motion: See motion, 
physiologic motion. 


physiologic motion of the spine: The 
three major principles of physiologic 
motion are: 


I, When the thoracic and lumbar spine 
are in a neutral position (easy normal; 
See neutral Fig. 23), the coupled 
motions of sidebending and rotation for 
a group of vertebrae are such that 
sidebending and rotation occur in 
opposite directions (with rotation 
occurring toward the convexity). (Fig. 
25). See somatic dysfunction, npel sd 
H. When the thoracic and lumbar spine 
are sufficiently forward or backward 
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Figure 25, Physiologic motion of 
the thoracic or lumbar spine 
resulting from a neutral spinal 
position (Type I motion). 


Figure 26. Physiologic motion 
of the thoracic or lumbar spine 
resulting from a non-neutral 
spinal position (Type IE motion). 


bent (non-neutral), the coupled motions 
of sidebending and rotation in a single 
vertebral unit occur in the same 
direction. (Fig. 26) See somatic 
dysfunction, type ll. s 2. 

Hl. 1 initiating motion of a vertebral 
segment in any plane of motion will 
modify the movement of that segment 
in other planes of motion 
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2 Principles I and II of thoracic and 
lumbar spinal motion described by 
Harrison H. Fryette, DO (1918), 
Principle 1d was described by C R. 
Nelson, DO (1948). See rotation See 
also rotation of vertebra 


plagiocephaly: An asymmetric condition 
of the head. 


plane: A flat surface determined by the 
position of three points in space Any 
of a number of imaginary surfaces 
passing through the body and dividing 
it into segments (Fig. 27) 


AP plane, See plane. sagittal plane 


agi Coronal 
Sagittal {Frontal} 


Figure 27. Planes of the body. 


coronal plane (frontal plane), a planc 
passing Jongitudinally through the 
body from one side to the other, and 
dividing the body into anterior and 
posterior portions. 


frontal plane, See plane. coronal 
plane. 


horizontal plane, See plane. 
transverse plane 


sagittal plane, a plane passing 
longitudinally through the body from 
front to back and dividing it into right 
and left portions The median or 
midsagittal plane divides the body into 
approximately equal right and left 
portions 


transverse plane (horizontal plane), a 
plane passing horizontally through the 
body perpendicular to the sagitial and 
frontal planes. dividing the body into 
upper and Jower portions 


plastic deformation: A non-recoverable 


deformation. See also elastic 
deformation. 


plasticity: Ability to retain a shape 


attained by deformation. See also 
elasticity See also viscosity. 


positional technique: See osteopathic 
manipulative treatment. positional 
technique 


posterior component: A positional 

descriptor used to identify the side of 
reference when rotation of a vertebral 
segment has occurred. Ina condition 
of right rotation, the right side is the 
posterior component. It usually refers 
to a prominent verlebral transverse 
process See also anterior component 


posterior nutation: See counternutation. 


post-isometric relaxation: Immediately 
following an isometric contraction, the 
neuromuscular apparatus is in a 
refractory state during which enhanced 
passive stretching may be performed. 
The osteopathic practitioner may take 
up the myofascial slack during the 
relaxed refractory period. 


postural axis: See sacral motion axis. 
postural axis 


postural balance: A condition of optimal 
distribution of body mass in relation to 
gravity 

postural decompensation: Distribution of 
body mass sway from ideal when 
postural homeostatic mechanisms are 
overwhelmed It occurs in all cardinal 
planes, but is classified by the major 
plane{s) affected See planes of the 
body (Fig. 27). 
coronal plane p., d., causes scoliotic 
changes. 


horizontal plane p. d., may cause 
postural changes where part or all of 
the body rotates to the right or Jeft. 
When viewed from the right or left 
sides, alignment appears asymmetrical 


sagittal plane p. d., causes kyphotic 
and/or Jordotic changes 


postural imbalance: A condition in 
which ideal body mass distribution is 
not achieved. 


posture: Position of the body, The 
distribution of body mass in relation to 
gravity 

primary machinery of life: The 
neuromusculoskeletal system A term 
used to denote that body parts act 
together to transmit and modify force 
and motion through which man acts out 
his life This integration is achieved via 
the central nervous system acting in 
response to continued sensory input 
from the internal and external 
environment. 2 A term coined by I M 
Kort, PhD 


primary respiratory mechanism: } A 
mode] that describes the interdependent 
functions among five body components 
as foliows: (1) The inherent motility of 
the brain and spinal cord (2) 
Fluctuation of the cerebrospinal fluid 
(3) Mobility of the intracranial and 


intraspinal membranes, (4). Articular 
mobility of the cranial bones (5). The 
involuntary mobility of the sacrum 
between the ilia (pelvic bones) 


primary, refers to the internal tissue 
respiratory process 


respiratory, refers to the process of 
internal respiration, i.¢ , the exchange 
of respiratory gases between tissue 
cells and their internal environment 
consisting of the fluids bathing the 
cells 


mechanism, refers to the 
interdependent movement of tissue and 
fluid with a specific purpose 

2 A model described by William G. 
Sutherland, DO See aiso osteopathic 
manipulative treatment (OMT). 
osteopathy in the cranial ficid 


prime mover: A muscle primarily 
responsible for causing a specific joint 
action 


progressive inhibition of neuromuscular 
structures (PENS), See osteopathic 
manipulative treatment. Progressive 
Inhibition of Neuromuscular 
Structures 


profotherapy: See sclerotherapy 


pronation: In relation to the anatomical 
position. as applied to the hand, 
rotation of the forearm in such a way 
that the palmar surface tums backward 
(internal rotation) in relationship to the 
anatomical position Applied to the 
foot, a combination of eversion and 
abduction movements taking place in 
the tarsal and metatarsal joints, 
resulting in lowering of the medial 
margin of the foot. See also supination 


prone: Lying face downward (Dorland’s) 


proprioception: The unconscious 
perception of movement and spatial 
orientation of the body and its parts 
involved in positional self-regulation. 


proprioceptor: Sensory terminals found 
in muscles, tendons and joint capsules, 
which give information concerning 
movements and position of the body 
(Dorland's) 


psoas syndrome: A painful Jow back 
condition characterized by 
hypertonicity of psoas musculature 
The syndrome consists of a 
constellation of typically related signs 
and symptoms: 
typical posture, flexion at the hip and 
sidebending of the lumbar spine to the 
side of the most hypertonic psoas 
muscle 


typical gait, Trendelenburg gait. 


typical pain pattern, low back pain 
frequently accompanied by pain on the 
lateral aspect of the Jower extremity 
extending no lower than the knee 
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typical associated somatic 
dysfunctions, as a long restrictor 
muscle. psoas hypertonicity is 
frequently associated with flexed 
dysfunctions of the upper lumbars, 
extended dysfunction of L5, and 
variable sacral and innominate 
dysfunctions Tender points typically 
are found in the ipsilateral iliacus and 
contralateral piriformis muscles 


pubic bone, somatic dysfunctions of: 


anterior pubic shear, a somatic 
dysfunction in which one pubic bone is 
displaced anteriorly with relation to its 
norma) mate 


inferior pubic shear, a somatic 
dysfunction in which one pubic bone is 
displaced inferiorly with refation to its 
normal mate (Fig. 28) 


Seated flexion test = R(+) 


Figure 28. Right inferior pubic shear. 


posterior pubic shear, a somatic 
dysfunction in which one pubic bone is 
displaced posteriorly with relation to 
its normal mate. 


pubic abduction, See pubic gapping 


pubic adduction, See pubic 
compression. 


pubic compression (pubic 
adduction), a somatic dysfunction in 
which the pubic bones are forced 
toward each other at the pubic 
symphysis This dysfunction is 
characterized by tendemess to 
palpation over the pubic symphysis, 
lack of apparent asymmetry, but 
associated with restricted motion of the 
pelvic ring (Fig. 29) 


Seated flexion test = Bilaterally (+) 
(False negative) 


Figure 29. Pubic compression. 


pubic gapping (pubic abduction), a 
somatic dysfunction in which the pubic 
bones are pulled away from each other 
at the pubic symphysis. This 
dysfunction is frequently seen in 
women following childbirth (Fig. 30) 
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Seated flexion test = Bilaterally (+) 
(False negative) 


Figure 30. Pubic gapping ( pubic 
abduction) 


superior pubic shear, a somatic 
dysfunction in which one pubic bone is 
displaced superiorly with relation to its 
normal mate (Fig. 31) 


Seated flexion test = R{+) 


Figure 31. Right superior pubic shear. 


pubic symphysis, somatic dysfunctions 
of: See pubic bone, somatic 
dysfunctions of. 

pump handle rib motion: See rib motion. 
pump handle motion. 


R 


range of motion technique: Sec 
osteopathic manipulative treatment, 
range of motion technique. 


reciprocal inhibition: The inhibition of 
antagonist muscles when the agonist is 
stimulated See also /aws. 
Sherrington's. 


reciprocal tension membrane: The 
intracranial and spinal dural membrane 
including the falx cerebri, falx 
cerebelli. tentorium and spinal dura. 


red reflex: See reflex. red r 


reflex: An involuntary nervous system 
response to a sensory input. The sum 
total of any particular involuntary 
activity See also Chapman reflexes. 


cephalogyric reflex, Sec 
oculocephalogyric r. 


cervicolumbar r., automatic 
contraction of the lumbar paravertebral 
muscles in response to contraction of 
postural muscles in the neck 


conditioned r., one thal does not occur 
naturally in the organism or system. 
but that is developed by regular 
association of some physiological 
function with a related outside event. 
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myotatic r. tonic contraction of the 
muscles in response to a stretching 
force, due to stimulation of muscle 
receptors (e g: deep tendon reflex). 


oculocephalogyric r-, (oculogyric 
reflex. cephalogyric reflex), automatic 
movement of the head that leads or 
accompanies movement of the eyes 


oculogyric reflex, See 
oculocephalogyric r. 


red r., 1 The erythematous 
biochemical reaction (reactive 
hyperemia) of the skin in an area that 
has been stimulated mechanically by 
friction. The reflex is greater in degree 
and duration in an area of acute 
somatic dysfunction 2s compared to an 
ayea of chronic somatic dysfunction It 
is a reflection of the segmentally 
telated sympathicotonia commonly 
observed in the paraspinal area 2 A 
ted glow reflected from the fundus of 
the eye when a light is cast upon the 
retina. 


somatosomatic r., localized somatic 
stimuli producing patterns of reflex 
response in segmentally related 
somatic structures. 


somatovisceral r., localized somatic 
stimulation producing pattems of reflex 
response in segmentally related 

visceral structures. 


viscerosomatic r., localized visceral 
stimuli producing patterns of reflex 
response in segmentally related 
somatic strictures 


viseerovisceral r., localized visceral 
stimuli producing pattems of reflex 
response in segmentally related 
visceral structures 


regenerative injection therapy (RIT): 


See sclerotherapy 


region: 1. An anatomical division of the 


body defined cither by natural, 
functional or asbitrary boundaries 2 
Body areas for the diagnosis and 
coding of somatic dysfunction as 
defined in the International 
Classification of Diseases (currently 
ICD-9 CM) using the codes: 


739 0 somatic dysfunction. head 

739 1 somatic dysfunction. cervical 

739 2 somatic dysfunction. thoracic 

739 3 somatic dysfunction. Jumbar 

739 4 somatic dysfunction. sacrura 

739 5 somatic dysfunction, pelvis 

739 6 somatic dysfunction, lower 
extremity 

739 7 somatic dysfunction, upper 
extremity 

739 8 somatic dysfunction. rib cage 

739 9 somatic dysfunction. 

abdomen/other 
See also transitional region 
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regional extension: See extension. 
regional extension. 


regional motor inputs: Motion initiated 
by an osteopathic practitioner through 
body contact and vector input that 
produces a specific response at each 
segment in the mobile system. 


resilience: Property of returning to the 
former shape or size after mechanical 
distortion. See also elasticiry. See also 
plasticity 

respiratory axis of the sacrum: Sce 
sacral motion axis, superior transverse 
axis 

respiratory cooperation: An osteopathic 
practitioner-directed inhalation and/or 
exhalation by the patient to assis( the 
manipulative treatment process 


restriction: A resistance or impediment to 
movement. For joint restriction, See 
barrier (motion barrier) 


retrolisthesis: Posterior displacement of 
one vertebra relative to the one 
immediately below 


rib lesion: (Archaic) See rib somatic 
dysfunction. 
rib motion: 


axis of rib motion, an imaginary Jine 
through the costotransverse and the 
castovertebral articulations of the rib. 


anteroposterior rib axis, (Fig, 32) See 
also bucket handle rib motion 


Figure 32. The functional 
anterior-posterior rib axis. 


bucket handle motion, movement of 
the ribs during respiration such that 
with inhalation, the lateral aspect of the 
rib moves cephalad resulting in an 
increase of transverse diameter of the 
thorax. This type of mb mation is 
predominantly found in lower ribs, 
increasing in motion from the upper to 
the lower ribs. (Fig. 33) See also rib 
motion, axis of. See also rib motion. 
pump handle 


Anteroposterior axes 


Figure 33. Bucket handle 
rib motion, 


caliper rib motion: Rib motion of ribs 
1] and 12 characterized by single joint 
motion, analogous to internal and 
extemal rotation. 


exhalation rib restriction, involves a 
rib or group of ribs that first stops 
moving during exhalation The key rib 
is the bottom rib in the proup. See also 
rib somatic dysfunction, inhalation rib 
dysfunction. 


inhalation rib restriction, involves a 
rib or group of ribs that first stops 
moving during inhalstion. The key rib 
is the top rib in the group. See also rib 
somatic dysfunction. exhalation rib 
dysfunction 


pump handle motion, movement of 
the ribs during respiration such that 
with inhalation the anterior aspect of 
the nb moves cephalad and causes an 
increase in the anteroposterior diameter 
of the thorax. This type of rib motion is 
found predominantly in the upper ribs, 
decreasing in motion from the upper 10 
the lower ribs (Fig. 34) See rib 
motion. axis of See also rib motion. 
bucket handle motion. 


Transvorpe oxes 


Figure 34. Pump handle 
rib motion. 


transverse rib axis, (Fig. 35) See rib 
motion, pump handle rib motion 


Figure 35. The functional 
transverse rib axis. 


rib somatic dysfunction: A somatic 


dysfunction in which movement or 
position of one or several ribs is altered 
or disrupted. For example, an elevated 
rib is one held in a position of 
inhalation such that motion toward 
inhalation is freer, and motion toward 
exhalation is restricted. A depressed rib 
is one held in a position of exhalation 
such that motion toward exhalation is 
freer and there is a restriction in 
inhalation. See also rib motion, 
inhalation rib restriction. See also rib 
motion. exhalation rib restriction. 


exhalation rib dysfunction, 1 
Somatic dysfunction usually 
characterized by a rib being held ina 
position of exhalation such that motion 
toward exhalation is more free and 
motion toward inhalation is restricted. 
Synonyms: inhalation rib restriction 
exhalation strain, depressed rib 2 An 
anterior rib tender point in 
counterstrain. See also rib motion. 
inhalation rib restriction. 


inhalation rib dysfunction, A somatic 
dysfunction usually characterized by a 
rib being held in a position of 
inhalation such that motion toward 
inhalation is more {ree and motion 
toward exhalation is restricted. 
Synonyms: inhaled rib, anterior rib, 
inhalation strain, elevated rib, 
exhalation restriction, See also rib 
motion, exhalation rib restriction. 


ropiness; A tissue texture abnormality 


characterized by a cord-like feeling. 
See also tissue texture abnormality. 


rotation: Motion about an axis 


rotation dysfunction of the sacrum, 
See sacrum. somatic dysfunctions of. 


rotation of sacrum, movement of the 
sacrum sbout a vertical (y) axis 
(usually in relation to the innominate 
bones). 
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Anterior-posterior 


Anterior-superior surface 
reference point for naming 
vertebral rotation 


Figure 36, Rotation of a vertebra 
(jum bar). 


rotation of vertebra, movement about 
the anatomical vertical axis (y axis) of 
a vertebra; named by the motion of a 
midpoint on the anterjor-superior 
surface of the vertebral body (Fig. 36) 


rule of threes. A method to locate the 
approximate position of the transverse 
process (TP) of a thoracic segment by 
using the location of the spinous 
process (SP) of that same vertebra. The 
relationship is as follows: 


Tito T3, TP is at the same level as 
tip of the SP 

T410 76, TP is one half vertebral 
level above the tip of the 
SP 

17to T9, TP is one full vertebral 
level above the tip of the 
SP 

T10, TP is one full vertebral 
level above the tip of the 
SP 

Tale TP is one half vertebral 
leve] above the tip of the 
SP 

FJ2, TP is at the same Jevel as 
tip of the SP 


S 


sacral base: |. In osteopathic palpation, 
the uppermost posterior portion of the 
sacrum. 2 The most cephalad portion 
of the first sacral segment (Gray's 
Anatomy). 


sacral base anterior: See sacrum, 
somatic dysfunctions of, bilateral 
sacral ficxion 


sacral base declination (unlevcling): 
With the patient in a standing or seated 
position. any deviation of the sacral 
base fram the horizontal in a coronal 
plone. Generally, the rotation of the 
sacrum about an anterior-posterior 
axis 
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sacral base posterior: See sacrum. 
somatic dysfunctions of, bilateral 
sacral flexion 


sacral base unleveling: See sacral base 
declination. 


sacralization: See transitional vertebrae. 
sacralization. 


sacral movement axis: any of the 
hypothetical axes for motion of the 
sacrum. (Fig. 37, Fig. 38) 


anterior-postcrior (x) axis, axis 
formed at the line of intersection of a 
sagittal and transverse plane. 


inferior transverse axis 
(innominate), the hypothetical 
functional axis of sacral motion that 
passes from side to side on a line 
through the inferior auricular surface 
of the sacrum and ilia, and represents 
the axis for movement of the ilia on the 
sacrum. 2. A term described by Fred 
Mitchell, Sr, DO (Fig. 37) 


longitudinal axis, the hypothetical 
axis formed at the line of intersection 
of the midsagittal plane and a coronal 
plane. See sacral motion axis, vertical 
()) axis longitudinal. (Fig, 38) 


middle transverse axis (postural), the 
hypothetical functional axis of sacral 
nutation/countemutation in the 
standing position, passing horizontally 
through the anterior aspect of the 
sacrum at the Jevel of the second sacral 
segment. 2 A term described by Fred 
Mitchell. Sr. DO (Fig. 37) 


1 Superior (respiratory) axgs 
2 Middle (postural) axis 
3 Inferior (ilial/pelvic} axis 
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Figure 37. Sacral transverse axcs 
(lateral view). 


Left Vertical axis Right 
oblique longitudinal axis) oblique 
axis axis 


igure 38. 
(posterior view). 
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oblique axis (diagonal), a hypothetical 
functional axis from the superior area 
of a sacroiliac articulation 10 the 
contralateral inferior sacroiliac 
articulation It is designated as right or 
left relevant to its superior point of 
origin 2 A term described by Fred 
Mitchell, Sr, DO (Fig. 38) 


postural axis, See sacrum. middle 
transverse axis (postural) (Fig, 37) 


respiratory axis, See sacrum. superior 
transverse axis (respiratory). (Fig. 37) 


superior transverse axis 
(respiratory), the hypothetical 
transverse axis about which the sacrum 
moves during the respiratory cycle It 
passes from side to side through the 
articular processes posterior to the 
point of attachment of the dura at the 
level of the second sacral segment 
Involuntary sacral motion occurs as 
part of the craniosacral mechanism. 
and is believed to occur about this axis 
2 A term described by Fred Mitchell, 
Sr, DO (Fig. 37) 

transverse (z) axes, axes formed by 
intersection of the coronal and 
transverse planes about which 
nutation/counternutation occurs (Fig. 
37) 


vertical {y) axis (longitudinal), the 
axis formed by the intersection of the 
sagittal and coronal planes. (Fig. 38) 


sacral somatic dysfunction: See sacrum, 


somatic dysfunctions of. 


sacral sulcus: A depression just medial 1o 


the posterior superior iliac spine (PSIS) 
as a result of the spatial relationship of 
the PSIS to the dorsal aspect of the 
sacrum. (Fig. 39, Fig. 40) 


sacral torsion: | A physiologic function 


occurring in the sacrum during 
ambulation and forward bending 2 A 
sacra] somatic dysfunction around an 
oblique axis in which a torque occurs 
between the sacrum and innominales 
The L.5 vertebra rotates in the opposite 
direction of the sacrum. 3 If the L5 
does not rotate opposite to the sacrum. 
L4 is termed maladapted. 4 Other 
terms for this maladaption include; 
rotations about an oblique axis, anterior 
or posterior sacrum and a torsion with 
a non-compensated L5 (Archaic use). 
See also sacrum. somatic dysfunctions 


of: 


sacroiliac motion: Motion of the sacrum 


relative to the ilium or innominate 


sacrum, inferior Iateral angle (ILA) of: 


The point en the Interal surface of the 
sacrum where it curves medially to the 
body of the fifth sacral vertebrae 
(Gray's Anatomy) (Fig. 39, Fig, 40) 


sacrum, somatic dysfunctions of: any of 


a group of somatic dysfunctions 
involving the sacrum. These may be 
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Figure 39. Anatomical sacral 
divisions. 


Ripia sulcus 


1 
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Test right ILA here 
(superior/inferior aspect) 


Figure 40. Clinical sacral 
divisions: sacral sulcus at the base, 
and inferior Jateral angles (IL A). 


the result of restriction of normal 
physiologic motion or trauma to the 
sacrum. See also NA RT. 


anterior sacrum, a positional term 
based on the Strachan model referring 
to sacral somatic dysfunction in which 
the sacral base has rotated anterior and 
sidcbent to the side opposite the 
rotation. The upper limb (pole) of the 
SI joint has restricted motion and is 
named for the side on which forward 
rotation had occurred. Tissue texture 
changes are found at the deep sulcus 
(The motion characteristics of L5 are 
not described.) (Fig. 43) 


anterior translated sacrum, o sacral 
somatic dysfunction in which the entire 
sacrum has moved anteriorly (forward) 
between the ilia. Anterior motion is 
freer, and the posterior motion is 
restricted. (Fig. 42) 

backward torsions, 1 A backward 
sacral torsion is a physiologic rotation 
of the sacrum around an oblique axis 
such that the side of the sacral base 


a Ube deft 


i disc fort 
supenor pals 


Anterior pressive over the nicht 
Tower sacrum will be resizted 


Sealed flexion test * L. (+) 


Figure 41. Anterior sncrum Ieft. 
Motion of L 5 is not described. There is 
tissue texture change (t) over the left 
sacral base. The superior pole of the left 
sacroiliac joint is affected and the Jeft 
sacral base will not move posteriorly 
when an anterior test pressure is applied 
over the right lower sacrum. 


Figure 42 Anterior 
translated sacrum. 


contralateral to the named axis rotates 
posteriorly 1.5 rotates in the direction 
opposite to the rotalion of the sacral 
base 2 Referred to as non-neutral 
sacral somatic dysfunctions (Archaic 
use). 3 A term by Fred Mitchell, Sr, 
DO, that describes the backward 
torsion as being non-physiologic in 
terms of the walking cycle 


bilateral sacral extension (sacral 
base posterior), t A sacral somatic 
dysfunction that involves rotation of 
the sacrum about! a middie transverse 
axis such that the sacral base has 
moved posteriorly relative to the pelvic 
bones Backward movement of the 
soctal base is freer, forward movement 
is restricted and both sulci are shallow 
2 The reverse of bilateral sacral 
flexion. (Fig 43) 


oD 


Seated flexion test = Bilatcrally (+) 
(False negative) 


Figure 43, Bilateral sacral extension. 
(Sacral base posterior} 


bifateral sacra! flexion (sacral base 
anterior), 1 A sacral somatic 
dysfunction that involves rotation of 
the sacrum about a middle transverse 
axis such that the sacral base has 
moved anteriorly between the pelvic 
bones Forward movement of the sacral 
base is freer, backward movement is 
restricted and both sulci are deep 2 
The reverse of bilateral sacral 
extension. (Fig 44) 


Seated flexion test = Bilaterally (+) 
(False negative) 


Figure 44. Bilateral sacral flexion. 
(Sacral base anterior) 


forward torsions, 1. Forward torsion 
is a physiologic rotation of the sacnam 
around an oblique axis such that the 
side of the sacral base contralateral to 
the named axis glides anteriorly and 
produces a deep sulcus 1.5 rotates in 
the direction opposite to the rotation of 
the sacral base 2 Referred to as 
neutral sacra) somatic dysfunctions 
(Archaic use) 3 A group of somatic 
dysfunctions described by Fred 
Mitchell, Sr, DO, based on the motion 
cycie of walking 


left on Jeft (forward) sacral torsion, 
Refers to left rotation torsion around a 
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L5SLRR (N) \y 


Scated flexion test = R(+) 


Figure 45. Left on left sacral 
torsion. (Left on left forward 
torsion) 


left oblique axis (Fig. 45) See also 
sacral torsion 


left on right (backward) sacral 
torsion, Refers to Jeft rotation around a 
right oblique axis. Findings: The left 
superior sacral sulcus is posterior or 
shallow, and the right ILA is anterior 
or deep. There is a positive seated 
flexion test on the left L5 is non- 
neutral SpRp. Left superior sacral 
sulcus will be restricted when 
springing. The lumbosacral spring test 
is positive, and the sphinx test is 
positive (Fig. 46) Sce sacral torsion 


Seated flexion test = L. (+) 


Figure 46. Left on rigbt sacral 
torsion. (Left on right backward 
torsion) 


posterior sacrum, 8 positional term 
based on the Strachan model referring 
to a sacral somatic dysfunction in 
which the sacral base has rotated 
posterior and sidebent to the side 
opposite to the rotation. The 
dysfunction is named for the side on 
which the posterior rotation occurs 
The tissue texture changes are found al 
the lower pole on the side of rotation. 
(Foundations) (The motion 
characteristics of L5 are not described } 
(Fig. 47) 
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Restriction is 
atthe nit 
inferior pole 
Anterior-auperion presse over the 
Fight fowes sacrum will be sesnted 


Seated flexion test = R (+) 


Figure 47. Posterior sacrum right. 
Motion of L5 is not described. There is 
tissue texture change (t) over the right 
sacroiliac joint (SI). The inferior pole of 
the right SI joint is affected. During 
motion testing, there is resistance to an 
anterior/superior test pressure applied 
over the night lower sacrum. 


Figure 48. Posterior 
translated sacrum.. 


posterior translated sacrum, a sacral 
somatic dysfunction in which the entire 
sacrum has moved posteriorly 
(backward) between the ilia Posterior 
motion is freer, and anterior motion is 
restricted. (Fig. 48) 

right on left (backward) sacral 
torsion, Refers to right rotation on a 
left oblique axis. Findings: The night 
superior sacral sulcus is posterior or 
shallow, and the left IL A is anterior or 
deep. The seated flexion test is positive 
on the right LS is non-neutral S.Ri 
The right superior sacral sulcus is 
restricted when springing The 
lumbosacral spring test fs positive The 
sphinx test is positive (Fig. 49) See 
sacral torsion 


right on right (forward) torsion, 
refers to a right rotation about a night 
oblique axis. (Fig. 50) See sacral 
forsion 


rotated dysfunction of the sacrum, 8 
sacral somatic dysfunction in which the 
sacrum has rotated about an axis 
approximating the tongitudinal (y) 


¢ \ ISFSLR, (NN) 


Seated flexton test = R(+} 


Figure 49, Right on Jeft backward 
torsion. (Right on left sacral 
torsion} 


¥] USSRRL N) 


Seated flexion test = L(+) 


Figure 50. Right on right forward 
torsion. 


Seated flexion test = Bilaterally (+) 
(False negative) 
Figure 51. Right rotated dysfunction 
of the sncrum, (Right rotation about 2 
vertical axis) 


axis. Motion is freer in the direction 
that rotation has occurred, and is 
restricted in the opposite direction. 
(Fig. 51) 

sacral shear, a complex translational 
motion of the sacrum in its relationship 
to the innominates, (Sometimes 
described as a sidebending in one 
direction and rotation in the opposite 
direction, Alternatively described as a 
unilateral movement along the are of 
the L-shaped curve of the sacroiliac 
Joint.) See also sacrum, somatic 
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Seated flexion fest = R(+) 


Figure 52. Right unilateral sacra} 
extension. (Right superior sacral 
shear) 


Seated Mexion test = R(+) 


Figure 53. Right unilateral sacral 
flexion. (Right? inferior sacral shear) 


dysfunctions of, unilateral sacral 
flexion and sacrum, somatic 
dysfunctions of, unilateral sacral 
extension. 


unilateral sacral extension, is a sacral 
somatic dysfunction described as a 
superior shear of one side of the 
sacrum resulting in a shallow (full) 
sacral sulcus and ipsilateral superior- 
anterior inferolateral ange of the 
sacrum. {Fig.52) See sacrum, somatic 
dysfunctions of. sacral shear 


unilateral sacral flexion, is a sacral 
somatic dysfunction described as an 
inferior shear of one side of the sacrum 
resulting in a deep sacral sulcus and 
ipsilateral inferior-posterior 
inferolateral angle of the sacrum. (Fig. 
§3) See sacrum. somatic dysfunctions 
of, sacral shear 

sagittal plane: See plane, sagittal plane 

scan: An intermediate detailed 
examination of specific body regions 
that have been identified by findings 
emerging from the initial examination 

scaphocephaly: Also called scaphoid 
head or hatchet head, it is a transverse 
compression of the cranium with a 
resultant mid-sagittal ridge 

scaphoid head: See also scaphocephaly. 


sclerotherapy: 1 Treatment involving 
injection of a proliferant solution at the 
osseous-ligamentous junction. 2 


Key to ID 


of cervicats, 
thoracics, 
lumbar and 
sacral nerves 


— 


rangi aad bpd 


Figure 54, Anterior and posterior sclerotomal innervations. (Modified from Foundations for Osteopathic Medicine, Ward 
RC—Ed., William & Wilkins; 1997:644). 


Figure 55. Scoliosis. 


Treatment involving injection of irritating 
substances into weakened connective 
tissue areas such as fascia, varicose 
veins, hemorrhoids, esophageal 
varices, or weakened ligaments The 
intended body's response to the irritant 
is fibrous \projiferation with 
shortening/ strengthening of the tissues 
injected. 


sclerotome: ] The pattem of innervation 
of structures derived from embryonal 
mesenchyme (joint capsule, ligament 
and bone). 2 The area of bone 
innervated by a single spinal segment. 
3 The group of mesenchymal cells 
emerging from the ventromedial part of 
a mesodermal somite and migrating 
toward the notochord. Sclerotomal 
cells from adjacent somites become 
merged in inter-somatically located 
masses that are the primordia of the 
centra of the vertebrae (Fig. 54) 
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sclerotomal pain: Deep, dull achy pain 
associated with tissues derived from a 
common sclerotome. {Fig- 54} 


scoliosis: ] Pathological or functional 
lateral curvature of the spine 2 An 
appreciable lateral deviation in the 
normally straight vertical line of the 
spine (Dorland's. (Fig. 55) 

screen: The initial genera] somatic 
examination to determine signs of 
somatic dysfunction in various regions 
of the body See also scan 


secondary joint motien: Involuntary or 
passive motion of ajoint Also called 
accessory joint motion. 


segment: I A postion of s larger body or 
structure set off by natural or arbitrarily 
established boundaries, often equated 
with spinal segment 2 To describe a 
single vertebrae or a vertebral segment 


2) 


corresponding to the sites of origin of 
rootlets of individual spinal nerves 3 
A portion of the spinal cord 


segmental dingnosis: The final stage of 
the spinal somatic examination in 
which the nature of the somatic 
problem is detailed at a segmental 
Ievel See also scan. See also screen. 


segmental dysfunction: dysfunction in a 
mobile system located at explicit 
segmental mobile units. Palpable 
characteristics of a dysfunctional 
segment are those associated with 
somatic dysfunction. (See also STAR, 
TART and ART) Responses to regional 
motor inputs at the dysfunctional 
segment suppor the concepts of 


complete motor asymmetry and mirror. 


image motion asymmetries 
segmental mobile unit: A unit of the 


human movement system consisting of 


a bone, with articular surfaces for 
movement, as well as the adnexal 
tissues that create movement, allow 


movement and establish position under 


motor control 


segmental motion: Movement within a 
vertebral unit described by 


displacement of a point at the anterior- 


superior aspect of the superior 
vertebral body with respect to the 
segment below 


sensitization: Hypothetically, a short- 
lived (minutes or hours) increase in 


central nervous system (CNS) response 


to repeated sensory stimulation that 
generally follows habituation. 


shear: An action or force causing or 
tending to cause two contiguous parts 
of an articulation to slide relative to 
each other in a direction parallel to 
their plane of contact. See also pubic 


bone. somatic dysfunctions of. See also 


innominates. somatic dysfunctions of, 
inferior innominate shear. See also 
innominates, somatic dysfunction of, 
superior innominate shear See also 


sacrum, somatic dysfunctions of, sacral 


shear 
Sherrington law: See /aw, Sherrington. 


sidebending: Movement in a coronal 
(frontal) plane about an anterior- 
posterior (x) axis Also called lateral 
flexion, lateroflexion, or flexion nght 
(or left) 


sidebent: The position of any one or 
several vertebral bodies afier 
sidebending has occurred. (Fig. 56) 
See also sidebending. 


skin drag: Sense of resistance to light 
traction applied to the skin. Related to 
the degree of moisture and degree of 
sympathetic nervous system activity 


soft tissue (ST): See osteopathic 
manipulative treatment, soft tissue 


Figure 56. Sidebent, 


soft tissue technique: See osteopathic 


manipulative treatment, soft lissue 
technique. 


somatic dysfunction: Impaired or altered 


function of related components of the 
somatic (body framework) system: 
skeleta}, arthrodial and myofascial 
structures, and their related vascular, 
lymphatic, and neural elements 
Somatic dysfunction is treatable using 
osteopathic manipulative treatment. 
The positional and motion aspects of 
somatic dysfunction are best described 
using at least one of three parameters: 
1), The position of a body part as 
determined by palpation and referenced 
to its adjacent defined structure. 

2) The directions in which motion is 
freer, and 3), The directions in which 
motion is restricted. See also 7.4 RT. 
See also S.7.4.2. 


acute s. d., immediate or short-term 
impairment or altered function of 
related components of the somatic 
(body framework) system. 
Characterized in early stages by 
vasodilation, edema, tenderness. pain 
and tissue contraction. Diagnosed by 
history and palpatory assessment of 
tendemess, asymmetry of motion and 
relative position. restriction of motion 
and tissue texture change (T A RT ). 
See also TART. 


chronic s. d-, impairment or altered 
function of related components of the 
somatic (body framework) system. It is 
characterized by tenderness, itching. 
fibrosis, paresthesias and tissue 
contraction. Identified by TA R.T See 
also LA RT. 


linkage, dysfunctional segmental 
behavior where a single vertebra and 
an adjacent rib respond 10 the same 
regional motion tests with identical 
asymmetric behaviors (rather than 
opposing behaviors) This suggests 
visceral reflex inputs 


primary s.d.,} The somatic 
dysfunction that maintains a total 
pattern of dysfunction. See also key 
lesion. 2, The initial or first somatic 
dysfunction to appear temporally 


secondary s. d., somatic dysfunction 
arising either from mechanicat or 
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neurophysiologic response subsequent 
to or as a consequence of other 
etiologies. 


typeIs.d., 1 A group curve of 
thoracic and/or Jumbar vertebrae in 
which the freedoms of motion are in 
neutral with sidebending and rotation 
in opposite directions with maximum 
rotation at the apex {rotation occurs 
toward the convexity of the curve) 
based upon the Principles of Fryette 
(American usage) 2 Second degree 
dysfunction based upon the Laws of 
Lovett (French usage) 


type IIs. d., 1. Thoracic or lumbar 
somatic dysfunction of a single 
vertebral unit in which the vertebra ts 
significantly flexed or extended with 
sidebending and rotation in the same 
direction (rotation occurs into the 
concavity of the curve) based upon the 
Principles of Fryette (American usage) 
2 First degree dysfunction based upon 
the Laws of Lovett (French usage) 


somatogenic: That which is produced by 
activity, reaction and change 
originating in the musculoskeletal 
system. 


somatesomatic reflex: See reflex. 
Somatosomatic r. 


somatovisceral reflex: See reflex. 
somatovisceral r 


spasm: (compare with hypertonicity) a 
sudden, violent, involuntary 
contraction of a muscle or group of 
muscles, attended by pain and 
interference with function, producing 
involuntary movement and distortion 
(Dorland's). 


Spencer technique: See osteopathic 
manipulative treatment. Spencer 
technique 


sphenobasilar synchondrosis 
(symphysis), somatic dysfunctions of: 
any of 2 group of somatic dysfunctions 
involving primanily the inter- 
relationship between the basilar portion 
of the sphenoid (basisphenoid) and the 
basilar portion of the occiput 
(basiocciput) The abbreviation, SBS. 
is often used in reporting the following 
somatic dysfunctions: 


SBS compression, somatic 
dysfunction in which the basisphenoid 
and basiocciput are held forced 
together significantly limiting SBS 
motion. 


SBS extension, sphenoid and occiput 
have rotated in opposite directions 
around parallel transverse axes; the 
basiocciput and basisphenoid are both 
inferior in SBS extension with a 
decrease in the dorsal convexity 
between these two bones (Fig. 57) 


Figure 57, 


Transverse 
oxes ty A 
TA 


Figure 58. Flexion (SBS). 


SBS flexion, sphenoid and occiput 
have rotated in opposite directions 
around parallel transverse axes; the 
basiocciput and basisphenoid are both 
superior in SBS extension with an 
increase in the dorsal convexity 
between these two bones (Fig. 58) 


Jateral strain, sphenoid and occiput 
have rotated in the same direction 
around parallel vertical axes. Lateral 
strains of the SBS are named for the 
position of the basisphenoid. right or 
left. (Fig. 59) 

sidebending-rotation, sphenoid and 
occiput have rotated in opposite 
directions around paralic) vertical axes 
and rotate in the same direction around 
an A-P axis. SBS sidebending-rotations 
are named for the convexity, right or 
left. (Fig. 60) 

torsion, sphenoid and occiput have 
rotated in opposite directions around an 
antertor-postenior {A-P) axis SBS 
torsions are named for the high greater 


Figure 59, Right lateral strain 
(SBS). 


Figure 60. Left sidebending/rotation 
(SBS). 


wing of the sphenoid, right or left 
(Fig, 61) 

vertical strain, sphenoid and occiput 
have rotated in the same direction 
around parallel transverse axes 
Vertical strains of the SBS are named 
for the position of the basisphenoid, 
superior or inferior (Fig. 62) 


spinal facilitation: 1. The maintenance of 


2 pool of neurons (e g., premotor 
heurons, molor neurons or 
preganglionic sympathetic neurons in 
one of more segments of the spinal 
cord) in a state of partial or 
subthreshold excitation; in this state, 
Jess afferent stimulation is required to 
trigger the discharge of impulses 2 A 
theory regarding the neurophysio- 
logical mechanisms underlying the 
neuronal activity associated with 
somatic dysfunction 3 Facilitation 
may be due to sustained increase in 
afferent input, aberrant pattems of 
afferent input, or changes within the 
affected neurons themselves or their 
chemical environment Once 
established. facilitation can be 
sustained by normal central nervous 
system (CNS) activity 


splenic pump technique: See osteopathic 


manipulative treatment. splenic pump 
technique 


3 del 


Figure 61. Right torsion (SBS). 


Figure 62. Superior 
vertical strain (SBS). 


spondylo-: Combining form denoting 
relationship to a vertebra, or to the 
spinal column (Dorland's). 


spondylitis: Inflammation of vernebmae 
(Dorland's) 


spondylolisthesis: Anterior displacement 
of one vertebra relative to one 
immediately below (usually L-5 over 
the body of the sacrum or L-4 over L- 
5). 


spondylolysis: Dissolution of a vertebra. 
aplasia of the vertebral arch, and 
separation at the pars interarticularis; 
platyspondylia, pre-spondylolisthesis 


spondylosis: 1. Ankylosis of adjacent 
vertebral bodies 2 Degeneration of the 
intervertebral disk. 


spontaneous release by positioning: See 
osteopathic manipulative treatment. 
counmlerstrair. 


sprain: Stretching injuries of ligamentous 
tissue (compare with strain), First 
degree; microtrauma; second degree: 
partial tear, third degree: complete 
disruption 

springing technique: See osteopathic 
manipulative treatment, springing 
technique See also osteopathic 
manipulative treatment, articulatory 
treatment system. 


sphinx test: See backward bending test 


spring fest: 1 A test used to differentiate 
between backward or fonvard sacral 
torsions/rotations 2 A test used to 
differentiate bilateral sacral extension 
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and bilateral sacral flexion 3, A test 
used to differentiate unilateral sacral 
extension and unilateral sacral flexion 


S.T.A.R.: A mnemonic for four diagnostic 


criteria of somatic dysfunction: 
sensitivity changes, tissue texture 


abnomnality, asymmetry and alteration 


of the quality and quantity of range of 
motion. 


static contraction: See contraction, 
isometric contraction. 


Still, MD, DO: Andrew Taylor Founder 
of osteopathy; 1828-1917 First 
announced the tenets of osteapathy on 
June 22, 1874, established the 
American Schoo] of Osteopathy in 
1892 at Kirksville, MO 


still point: A term uscd to identify and 


describe the temporary cessation of the 


rhythmic motion of the primary 
respiratory mechanism. ]! may occur 
during osteopathic manipulative 
treatment when a point of balanced 


membranous or ligamentous tension is 
achieved. 2 A term used by William 


G Sutherland. DO 


Still Technique: Sce osteepathic 
manipulative treatment. Still 
Technique 


strain: | Stretching injuries of muscle 
tissue. 2 Distortion with deformation 
of tissue See also /igamentous strain 


Strachan model: Sce sacrum. somatic 
dysfunctions of, anterior sacrum. See 
sacrum. somatic dysfunctions of, 
posterior sacrum 


Strain-Counterstrain®: See osteopathic 
manipulative treatment, counterstrain 


stretching: Separation of the ongin and 
insertion of a muscle and/or 
attachments of fascia and ligaments 


stringiness: A palpable tissue texture 
abnomnality characterized by fine or 
stringlike myofascial structures 


structural examination: See osteopathic 


structural examination. 


subluxation: 1 A partial or incomplete 
dislocation. 2. A term describing an 


abnormal anatomical position of a joint 
which exceeds the normal physiologic 


limit. but does not exceed the joint's 
anatomical limit. 


superior (upslipped) innominate: See 
innominate, somatic dysfunctions of, 
superior innominate shear 


superior pubic shear: See pubic bone, 
somatic dysfunctions of, See also 
symphyseal shear. (Fig, 31) 


superior transverse axis: See sacral 
motion axis, superior transverse axis 
(respiratory) and (>) axis 


supination: ] Beginning in anatomical 


position, applied to the hand, the act of 


turning the palm forward (anteriorly) 


or upward. performed by Jateral 
external rotation of the forearm. 2 
Applied to the foot, it generally applies 
to movements (adduction and 
inversion) resulting in raising of the 
medial margin of the foot. hence of the 
longitudinal arch. A compound motion 
of plantar flexion. adduction and 
inversion. See also pronation 


supine: Lying with the face upward 


(Dorland's). 


symmetry: The similar arrangement in 


form and relationships of parts around 
a common axis, or on each side of a 
plane of the body (Dorland’'s). 


Sutherland fulcrum: A shifting 


suspension fulcrum of the reciprocal 
tension membrane located along the 
straight sinus at the junction of the falx 
cerebri and tentorium cerebelli Sec 
also reciprocal tension membrane See 
also osteopathic manipulative 
treatment, Osteopathy in the Cranial 
Field (OCF). 


symphyseal shear: The resultant of an 


T 


action or force causing or tending to 
cause the two parts of the symphysis to 
slide relative to each other in a 
direction parallel to their plane of 
contact Itis usually found in an 
inferior/superior direction but is 
occasionally found to be in an 
anterior/posterior direction (Fig. 28, 
Fig. 31) 


tapotement: Striking the belly of a muscle 


with the hypothenar edge of the open 
hand in rapid succession in an attempt 
to increase its tone and arterial 
perfusion. 


T.A.R.I: A mnemonic for four 


diagnostic criteria of somatic 
dysfunction: tissue texture abnormality, 
asymmetry, restriction of motion and 
tendemess, any one of which must be 
present for the diagnosis 


technic: See technique 


technique: Methods, procedures and 


details of a mechanical process or 
surgical operation (Dorland’s). See 
also osteopathic manipulative 
treatment 


tenderness: | Discomfort or pain elicited 


by the osteopathic practitioner through 
palpation. 2 A state of unusual 
sensitivity to touch or pressure 
(Dorland’s). 


tender points: } Small, hypersensitive 


points in the myofascial tissues of the 
body that do not have a pattem of pain 
radiation. These points are a 
manifestation of somatic dysfunction 
and are used as diagnostic criteria and 
for monitoring treatment. 2 A system 
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of diagnosis and treatment originally 
described by L.awrence Jones, DO, 
FAAO See also osteopathic 
manipulative treatment, counterstrain 


terminal barrier: See barrier, 


physiologic b. 


thoracic aperture (superior): Sce 


thoracic inlet 


thoracic outlet: } The functional thoracic 


inlet consists of T1-4 vertebrae, ribs ! 
and 2 plus their costicartilages, and the 
manubrium of the sternum. See fascial 
patterns 2 The anatomical thoracic 
inlet consists of T] vertebra. the first 
ribs and their costal cartilages. and the 
superior end of the manubrium. 


thoracic pump: See osteopathic 


manipulative treatment, thoracic pump. 


thrust technique: See osteopathic 


manipulative treatment, thrust 
technique See also osteopathic 
manipulative treatment. high 
velocityTow amplitude technique 


(HVLA). 
tissue texture abnormality (TTA): A 


palpable change in tissues from skin to 
periarticular structures that represents 
any combination of the following 
signs: vasodilation, edema, Maccidity, 
hypertonicity, contracture, fibrosis. as 
well as the following symptoms: 
itching, pain, tendemess, paresthesias 
Types of TTA’s include: bogginess, 
thickening, stringiness, repiness. 
firmness (hardening), 
increased/decreased temperature and 
increased/decreased moisture. 


toggle technique: See osteopathic 


manipulative treatment, toggle 
technique 


tonus: The slight continuous contraction 


of muscle, which in skeletal muscles. 
aids in the maintenance of posture and 
in the return of blood to the heart 
(Dorland's). 


torsion: } A motion or state where one 


end of a part is twisted about 3 
longitudinal axis while the opposite 
end is held fast or umed in the 
opposite direction 2 An unphysiologic 
motion pattem about an anteroposterior 
axis of the sphenobasilar 
symphysis/synchondrosis See also 
sphenobasilar synchondrosis 
(symphysis). somatic dysfunctions of, 
torsion. 


torsion, sacral: See sacral torsion See 
also sacruni, somatic dysfunctions of, 
sacral torsions 


traction: A linear force acting to draw 


structures apart. 


traction technique: See osteopathic 


manipulative treatment. traction 
technique 


Inferior 
half 


(Fig, 34) 
Vertebral body C Superior 
articular 
process 
B Pedicle 
A Transverse 
process 
£ Lamina 


D Spinous 
process 


Superior 


F Inferior articular 
half 


process 


Intervertebral foramen 


Figure 63. The pedicle (B) is the key structure from which other vertebral 


parts can be identified. (Ward RC. Ex Ed., 


Foundations for Osteopathic Medicine, 


Second Edition, Lippincott Williams & Wilkins. Philadelphia, 2003:730. 


transitional region: Areas of the axial 
skeleton where structure changes 
significantly lead to functional 
changes; transitional areas commonly 
include the following: 
occipitocervical region (QA), 
typically the OA-AA-C? region is 
described. 


cervicothoracic region (CT), typically 
C7-T} 


thoracolumbar region (TL), typically 
T160-L} 


lumbosacral region (LS), typically 
L5-S1 

transitional vertebrae: A congenital 
anomaly of a vertebra in which it 
develops characteristic(s) of the 
adjoining structure or region 


Jumbarization, a transitional segment 
in which the first sacral segment 
becomes like an additional lumbar 
vertebra articulating with the second 
sacral segment ; 


sncraiization, | Incomplete separation 
and differentiation of the fifth lumbar 
vertebra (L 5) such that it takes on 
characteristics of a sacral vertebra. 2 
When transverse processes of the fifth 
Jumbar (L5) are atypically large. 
causing pseudoarthrosis with the 
sacrum and/or ilia(um), referred to as 
batwing deformity, if bilateral 


translation: Motion along an axis 


translatory motion: See morion, 
translatory motion. 

transverse axis of sacrum: Sec sacral, 
sacral movement axis, transverse (z) 
axis. (Fig. 37) 

transverse process: Projects Interally 
from the region of cach pedicle. The 
pedicle connects the posterior elements 
to the vertebral body (Fig. 63) 

transverse rib axis: Sce (Fig. 35). See 
also rib motion. pump handle rib 
motion. 


Traube-Herring-Mayer wave: An 
oscilJation that has been measured in 
association with blood pressure, heart 
fate, cardiac contractility. pulmonary 
blood flow, cerebral blood flow and 
movement of the cerebrospinal fluid, 
and peripheral blood flow including 
venous volume ans thermal regulation 
This whole-body phenomenon, which 
exhibits a rate typically slightly less 
than and independent of respiration, 
bears a striking resemblance to the 
primary respiratory mechanism. 


Travell trigger point: See trigger point 


treatment, active: {archaic) See 
osteopathic manipulative treatment, 
active method. 


treatment, osteopathic manipulative 
techniques: See osteopathic 
manipulative treatment. 


Trendelenburg test: The patient, with 
back to the examiner, is told to lift first 
one foot and then the other. The 
position and movements of the gluteal 
fold are watched. When standing on 
the affected limb the gluteal fold on the 
sound side falls instead of rising Seen 
in poliomyelitis, un-united fracture of 
the femoral neck, coxa vara and 
coneenital dislocations. 


trigger point (myofascial trigger point): 
I A smail hypersensitive site that, 
when stimulated, consistently produces 
a reflex mechanism that gives rise to 
referred pain and/or other manifes- 
lations in a consistent reference zone 
that is consistent from person to 
person. 2, These points were most 
extensively and systematically 
documented by Janet Travell, MD, and 
David Simons, MD 

trophic: Pertaining to nutrition, especinlly 
in the cellular environment (e g., 
trophic function — 2 nutritional 
function). 
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trophicity: 1 A nutritional function or 
relation. 2 The natural tendency to 
teplenish the body stores that have 
been depleted 


trophotropic: Concemed with or 
pertaining to the natural tendency for 
maintenance and/or restoration of 
nuiritional stores 


-tropic: A word termination denoting 
turning toward. changing or tendency 
to change. 


tropism, facet: Unequal size and/or facing 
of the zygapophyseal joints of a 
vertebra. See alse facet asymmeiry 


type I somatic dysfunction: See somatic 
dysfunction. type } sd. See also 
physiologic motion of the spine 

type IE somatic dysfunction: See somatic 
dysfunction, type I] s d. See also 
physiologic motion of the spine 


U 


uncommon compensatory pattern: See 
Jascial patterns, uncommon 
compensatory paticrn 


uncompensated fascial pattern: Sec 
fascial patterns, uncompensated fascial 
pattern. 


Vv 


v-spread: See osteopathic manipulative 
treatment. v-spread 


velocity: The instantaneous rate of motion 
in a given direction 


ventral technique: See osteopathic 
manipulative treatment, visceral 
manipulation. 


vertebral unit: Two adjacent vertebrae 
with their associated intervertebral 
disk, arthrodial, ligamentous, muscular, 
vascular. lymphatic and neural 
elements (Fiz. 64) 


Figure 64, Vertebral unit. 


vertical axis: See sacra! motion axis. 
vertical (6) axis (longitudinal) 


visceral dysfunction; Impaired or altered 
mobility or motility of the visceral 
system and related fascial, 
neurological, vascular, skeletal and 
lymphatic elements 


visceral manipulation: Sce osteopathic 
manipulative treatment, visceral 
manipulation 


viscerosomatic reflex: See reflex. 
viscerosomatic r 


visccrovisceral reflex: See reflex. 
viscerovisceral r. 


viscosity: 1 A measurement of the rate of 
deformation of any material under 
Joad. 2. The capability possessed by a 
solid of yielding continually under 


3a 4. 


stress Sce also elasticity. Sce also 
Plasticity. 


Ww 


weight-bearing line of L3: Sce 
gravitational line (Fig. 16) 


